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November 20, 1912 


The Governor of the State of New York, 
Albany, N. Y. 


The Secretary of the Treasury, 
Washington, D. C. 


The Secretary of Agriculture, 
Washington, D. C. 


The Commissioner of Agriculture, 
Albany, IN: ¥: 


The Act of Congress, approved March 2, 1887, establishing Agricultural 
Experiment Stations. in connection with the Land Grant Colleges, 
contains the tollowing provision: “It shall be the duty of each of said 
stations, annually, on or before the first day of February, to make to the 
Governor of the State or Territory in which it is located, a full and detailed 
report of its operations, including a statement of receipts and expenditures, 
a copy of which report shall be sent to each of said stations, to the said 
Commissioner of Agriculture, and to the Secretary of the Treasury of 
the United States.” 

And the Act of the Legislature of the State of New York, approved 
April 12, 1906, providing for the administration of the New York State 
College of Agriculture at Cornell University contains the following pro- 
vision: ‘‘ The said University shall expend such moneys and use such 
property of the State in administering said College of Agriculture as 
above provided, and shall report to the Commissioner of Agriculture in 
each year on or before the first day of December, a detailed statement of 
such expenditures and of the general operations of the said College of 
Agriculture for the year ending the thirtieth day of September then next 
preceding.” 

In conformity with these mandates I have the honor to submit on behalf 
of Cornell University the accompanying report. 


Respectfully submitted, 
Tare CRANE, 
Acting President of Cornell University. 


[ix] 


REPORT OF THE DIRECTOR OF THE NEW YORK Siz 
COLLEGE OF AGRICULTURE FOR THE YEAR ENDES@ 
SEPTEMBER 30, 1912 


To the President of the University: 


Str.—The activities of the College of Agriculture are increasing in 
every direction, due to the entrance of a greatly increased number of 
students and also to the demand for extension and welfare work from 
all parts of the State. The people seem now to understand the institution 
and they are making use of it freely. With the staff at our disposal we are 
unable to meet the spontaneous demands of the people for aid in agricul- 
tural and rural problems. This widespread voluntary demand is one of the 
indications of the rapidly growing interest in country-life affairs, and this 
interest is one of the important phenomena of the time. The redirection 
of rural affairs is now well begun and the reconstructive process may be 
expected to continue until a new understanding and realization of the 
economic, social, and educational conditions in the open country become 
well known to all the people. 


REGISTRATION 


The total registration for 1910-1911 was 1,451, including 128 in the 
Summer School. The 1,323 registered that year outside the Summer 
School is to be compared with 1,779 registered in‘the year 1911-4912. 
These and the following figures include only students who are matricu- 
lated in the College of Agriculture, and do not number those in other 
colleges in Cornell University who may be taking more or less agricultural 
work. 

In October, 1912, the total registration in the College of Agriculture had 
reached 1,188, distributed as follows: 


ES SCITT Gini uel eS aes 5 Se ERAS 360 
BYOMOMOGES I, Lee sits mhet ES eos cae os oa 0.00's «te gee 307 
WINS oi ooh tees Bg iste os oe ee nn areas o See rn 221 
BRCRNONE 51g he rNWs Sere Me cass obo Soc o> oy « di0.% Bie") at eo ee 163 
RA ee cae cies naka Rte Sale as oi See ee 137 

1,188 

S—— 
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The above registration may be divided as follows: 


(Ei SHG SMS es ee ae Re a eae Sa a i a ee 698 
ST Sip Slesass, Be Wot Ris AIA aie i i rE a rere 499 
TESST Ie Ae CER AUR RS an Fo be ot eA 1,188 


Aside from the above undergraduates, there were registered in October, 
1912, post-graduates to the number of 107, making a total registration of 
graduates and undergraduates at the beginning of the college year of 
1,295. This number will be considerably increased by the entrants at the 
beginning of the second half-year. 

Aside from the above, the number of winter-course students promises 
to be large, and the Summer School for the year is yet to be held. The 
total registration in the College of Agriculture for the year 1912—1913 will 
probably be much in excess of 2,000 students. 

The total registration of 1,779 for the college year 1911-1912 w°s dis- 
tributed as follows: 


mea UpeySEUGENISS., o£ eat Ei coe a Za aie ew tbsidie's ws a 9s. 119 
Regular students: 
‘Sy EENUGTRS Masel Pi taeding ote ak ie ca a me eased a a 123 
MNOS | ihe Go's PEMA titans ict sn PaeeeG le VEN 159 
BIOITOHIOHES stmenhe en ale tes oA thy. Raton, ads Su) Bi, 202 
IRS Sina) 0008 as Ae cleans ee 2 PS a 322 
— 806 
Pape IIGIRe Sette es. as = wth ueteete a Sie SEO ees oe ae 180 
Winter-Course students : 
Geomieral ie emeCIMIUTIT ee cried be craks ex aap, awe. Be 199 
DIG Sea OMG) Hey cies eee Te 9 eo Sv 93 
Poulery. blushbandry ceca 3: tae Se ee ae eee } 68 
Heo GUMGUUULUE tse © tae. Mepeneres Bota Sie Shaiaicahovash soled. 5 6, 5 58 
PGmieM ECOMOMAIGS!. Jui. eric Osis itec es Aes eee ees 2 
ea 451 
pee rer SC MUGIUSLTIMeNITS. = css are aS clea eo oahe ate cates 223 
TIGETH aA AAS) ABCA SURGR bely ft tat a 1,779 
a} 
Mimmber of women in resular course! o0.0025.......- IOI 
Beaber ob wollen) im special -colirse.. 20003. ..... 4... BZ 
Number of women in winter-courses................. 58 
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The total registration in the College of Agriculture from the foundation 
to the present time, so far as we have been able to determine it from our 
permanent record cards, is as follows: 


REMIGE SUUCEMES: fie)'sc's ate ae b+ «os,» «2,2 ne poe 5.414 
Simcdents now seristered.... ..).. 0... /sne s o)n een ee 1,188 
Ge ee N fdicle o 6b cis os a cies sl pe 6,602 


If a college of agriculture of these proportions is to be maintained, the 
State must provide larger facilities in the way of buildings and equipments 
and also a largely increased maintenance fund. It is a question now either 
of restricting the registration to much lower figures than we already have, 
or else of increasing the staff and facilities sufficiently to handle the in- 
creasing work with satisfactory effectiveness. It is now impossible to 
house the agricultural students in the buildings of the College of Agri- 
culture, and some of the classes are held in other buildings of Cornell 
University not belonging to the State. 


EXTENSION AND INVESTIGATION 


The activities of the College run along the three lines of research, 
reguiar teaching, and extension. The extension work is the natural and 
necessary outcome of the other two, in an institution supported by the 
people. The backbone of the College is necessarily the regular teaching, or 
academic, work, and the first obligation is to provide the best possible 
instruction to the students who come to it. Education by means of 
agriculture and country-life subjects should be as sound and as effective 
as education by any other means. The nature and the aims of regular 
academic work are well. understood and do not need explanation or 
exposition, but the ideas that underlie extension work in agriculture may 
be put on record, now that special appropriations for such work have been 
made by the Legislature. 

Extension 

1. Extension work in agriculture comprises all educational efforts 
prosecuted at the homes and on the farms of the people, and also such 
work at the institution itself —as the winter-courses — that is more or 
less temporary and that centers chiefly in interests away from the College. 
Extension work is welfare work, and it is properly a necessary part of 
an institution that is maintained by the people for the service of the 
people. Good extension work will develop many local agents and agencies 
directly in the communities themselves. . 

Acceptable extension teaching in agriculture is possible only when it 
is the expression and result of good teaching and good research at home. 
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The material should be as alive, as personal, and as sound (so far as it 
goes) as the material of any other teaching; and extension teaching is 
as much worth doing on the part of the teacher as any other teaching. 
The extension effort, therefore, must be an organic part of the institu- 
tion, issuing from it naturally, and taking to the people such part of its 
findings and outlook as they can usefully apply. 

The College of Agriculture is maintained in good part by the State for 
the benefit of the people of the State, and it must serve the people in every 
way that it can serve them effectively. The College is attacking the 
problem of rural civilization. 

2. The extension work should be in charge of an extension staff. An 
extension staff should be as well trained for its work as another staff 
is trained for regular teaching or for research. The members should be 
paid as well as members of other staffs. These persons should be students 
by nature. They must keep up with the best scientific work in their fields, 
and all of them should have opportunity to make tests, experiments, and 
studies of their own. If a person is to impart much, he must acquire 
much. 

3. In the organization of the work, each department in the College 
that deals with agricultural subject-matter should undertake extension 
work as far and as rapidly as possible, to the end that the department may 
completely serve the particular interests of the State that it represents. 
The-extension work in the subject-matter in these departments should be 
in charge of the departments themselves; and the funds for this depart- 
mental work should be appropriated directly to the departments. 

4. There should also be an Extension Teaching Department in the 
College, to administer all extension work that is not strictly departmental 
(that is not a part of the regular departments of the College) ; and it 
should aid all departments, so far as it can, in the extension of their 
special work and make recommendations to them; and it should make 
reconamendations to the Director as to the most advantageous distribu- 
tion of extension monies in the College. The Extension Teaching De- 
partment will have certain functions that are peculiarly its own, such as 
the administering of itinerant and traveling schools, outside lecture 
courses, work at the fairs, delegations and excursions coming to the 
College, reading-courses, correspondence courses, management of resi- 
dent or local agents, farmers’ week and similar enterprises, mailing-room 
extension, experimenters’ league, welfare work in the communities, 
general publicity and helpfulness of the College of Agriculture to the 
people of the State. 

At the College itself, the Extension Department should give regular 
instruction, at least for the time being, in the training of students in 
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public speaking, in parliamentary practice, and in extension projects and 
methods. 
Investigation 

It is of course well understood that experiment and research are 
essential to any college of agriculture, and therefore the subject hardly 
need be discussed here. Jt may be well, however, to call attention briefly 
to the experiment station work. The Cornell University Agricultural 
Experiment Station is established on the two Federal Experiment Station 
Acts, the Hatch Act, 1887, and the Adams Act, 1906. As early as 1879, 
however, an experiment station was established at Cornell University, 
but it was not supported by public funds. 

Research is the discovery of truth for the sake of truth. The results 
and the spirit of research are indispensable to teaching. Agriculture is 
not to be taught from books or from tradition, but from the facts and 
principles that underlie the best practice. A good part of the scientific 
basis of agriculture is yet unknown. The most careful investigation is 
needed to discover these facts and principles. All good teaching must be 
founded on this discovery. It is not possible to have the best education 
if investigation is entirely separate from teaching. The teacher must 
have the incentive, the spirit, and the new knowledge that come from 
original inquiry, and the students must be in actual contact with active 
investigational work. The whole spirit of a college of agriculture is to 
investigate and to apply. 

As a matter of administration, it is not possible wholly to separate the 
three lines of experiment, teaching, and extension into staffs or faculties. 
But there should be some officers that function chiefly as experimenters 
and others chiefly as extension workers. If the staff is sufficiently large 
and the various lines of work are properly organized, there is little danger 
that the specialists will be drawn off from their special problems by the 
developing of all kinds of work coincidently in a college of agriculture. 
This does not imply that every investigator shall actually be a teacher, 
for it is best for research that certain persons give all their time to it. 
Experiment work may be completely divorced from teaching, but teach- 
ing cannot be divorced from experiment. It is well, in other words, to 
have endowed chairs of research in a college of agriculture. The example 
of such endowed research is of itself worth while also to the teaching 
side. At the New York State College of Agriculture there are three 
lines of work endowed specially for research (on the Federal funds) — 
soils, economic entomology, plant-breeding. All other departments deal- 
ing with agricultural subject-matter are expected to engage in research 
and experiment so far as they may have time and means, and the officers 
engaged in such investivation are by that fact members of the experiment 
station staff. 
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THE PRINTING AND PUBLISHING BUSINESS OF THE COLLEGE 


The College is now publishing semi-monthly Lessons in the Reading- 
Courses, a monthly Rural School Leaflet, bulletins of the Experiment 
Station, and circulars of the Experiment Station. 

In the last year we also established a new publication known as the 
“Announcer of the College of Agriculture.” This is published monthly, 
and contains brief announcements cr statements of the work that the 
College is doing. This publication has been of more service to the work 
than any other single innovation that has been made for some time. It 
enables us to keep the people informed of the activities of the institution 
that they support, and it is the readiest and most economical means of 
answering many routine questions. Some of the issues are devoted chiefly 
to particular topics. One issue, for example, is given to exposition of 
the experiment station work; another to the extension work; another to 
the summer school work; others to the new plans for home economics and 
poultry buildings ; and the like. Brief advance abstracts are given of the 
various publications. The first issue of the Announcer was published in 
October, 1911. It has already become an established factor in the work of 
the institution. 

The editorial work in the College has now assumed large proportions, 
as the following summary indicates: 


Summary report on editorial work 


October 1, 19611 — September 30, 1912 


| 
Total | Total Copies 
number |} pages printed 
Spegiment ovation! Omleninss ope kerk. es de. 18 752 | 379,500 
Eaperment, station circulars,......s40.0..:.+22-.- I 4 6,000 
imeading=Counse tor Matas. oof kak sa ete en 12 228 | 241,000 
Supplements to Reading-Course for Farm............. (12)3 48 | (341,000) ? 
feadinp-Course for Farm Home... 2.2.05... 0 tk ee 12 340 | 360,000 
Supplements to Reading-Course for Farm Home...... (x2)3 322 | (360,000) ? 
Remo Ae MOO MEATUS = Sei shale fic os Sue A vidie so hos class np OR 4 258 | 290,000 
Supplements to Rural School Leaflets................ I 4 25,000 
5,000! 
_ VST SYBITT BST ESS pI RS Nl ga 12 54 | 669,000 
Supplement to January Announcer.................. G3 2 | (35,000) 2 


1Additionai copies of supplement to September, Io11, leaflet, ordered printed 
January 8, 1912. 

2 Not included in grand total of copies printed, as printed with the bulletins. 

3 Not counted in grand total number of separate publications issued. 
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Total Total Copies 
number | pages printed 
PACT AEOEOE Eyes tcvakk es Sass (else e 3 = vlye A's la 6y0oadeate geet 21) 24556 4,215 
Directories and Announcements of Courses........... i 199 42,700 
Bulletins handled during September, to be printed 
ALLER SCM TCONDEL SOs seals cicie listers. wcls + eo2/4/ cle 4 92 |... eee 
Circulars handled during September, to be printed 
Ser SEPtEMIDEn 3O.c ge os cies es Soe de gee I 4 | saeseee 
Grech ato ht (0221 [Sat eee he PERO oc oS cc 74 | 4,573-| 2452200 
Plus supplements omitted, as indicated above......... 25 lib. ketene 736,000 
Qoa|esceer 2,858,415 


Total pages read, including all manuscripts and proofs=8,725= 
average of 23 pages per day for every working day in twelve months. 

74 publications in 12 months (52 weeks)—1.4 publications, average 
per week. 

2,122,415=176,868 per month=4o,816 per week for mailing room 
to handle. 

279 separate batches of manuscripts and proofs handled in 307 working 
days. 

FARMERS’ WEEK 

The Farmers’ Week convention has now come to be one of the most 
important pieces of extension work that the College of Agriculture 
undertakes. The Week becomes an assembling place for a number of 
state organizations, a conference occasion for persons interested in all 
phases of country life, and a general forum for the discussion of rural 
questions not only in their technical but also in their general economic, 
social, religious, educational, and sanitary aspects. Farmers’ Week has 
become important enough to have distinct relation to the processes of 
state welfare. In order that the full drift of the Farmers’ Week enter- 
prise may be understood, I am submitting herewith the programs as 
conducted at the last series, February 19-24, 1912: 


Section I. Lectures and Demonstrations 


Monday 


9:00 A. M. 
Professor H. H. Wing.—Treatment of cows before, during, and after 
parturition. Animal Husbandry 112. 
Professor E. S. Savage.— Feeding dairy calves. Auditorium. 
Machinery exhibit. Farm Mechanics building. See p. 24. 
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10:00 A. M. 
Professor H. W. Riley.— Gasoline engines. Main 292. 
Professor E. O. Fippin.— Soil moisture, its storage and preservation. 
Agronomy 152. Repeated Thur. g. 
Professor E. R. Minns.— Soy beans: varieties and culture. Agronomy 
192. Repeated Thur. 12. 
Rural school education. Rural Schoolhouse. See p. 23. 
Conveyance to barns for party of twenty. Leaves Animal Husbandry 
building daily. 
II :00 A. M. 
Professor H. E. Ross.—Testing milk and its products for butter-fat. 
Dairy 222. 
Dr. G. F. Warren— Ways of starting farming with small capital. Main 
202, kepeated Phur. 12. 
Rural school education. Rural Schoolhouse. See p. 23. 
Conveyance to barns for party of twenty. Leaves Animal Husbandry 
building daily. 
12:00 M. 
Professor E. G. Montgomery.— Principles of crop production. Dairy 222. 
Professor Walter Mulford.—— Our forestry problem. Main 2092. 


2:00 P. M. 


New York State Drainage Association. Dairy 222. See p. 18. 

Dr. W. M. Wilson.—Weather forecasting by the United States Weather 
Bureau. Main 292. 

Professor H. W. Riley.— Septic tanks for sewage disposal. Main 392. 
Repeated Thur. 9. 

Regular class exercise in judging cows. Judging pavilion. 

Lua A. Minns.— Demonstration: The propagation and care of house 
plants. Greenhouse building, lower floor. 

Rural school education. Rural Schoolhouse. See p. 23. 

Conveyance to barns for party of twenty. Leaves Animal Husbandry 
building daily. 

3:00 P. M. 
New York State Drainage Association. Dairy 222. See p. 18. 
Professors G. W. Herrick and C. R. Crosby.— Insect pests of the apple. 
_ Main 392. Repeated Fri. ro. 

Professor J. L. Stone-—The potato crop. Main 292. Repeated Sat. 11. 

Lua A. Minns.— Demonstration: The propagation and care of house 
plants. Greenhouse building, lower floor. 
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Rural school education. Rural Schoolhouse. See p. 23. 
Conveyance to barns for party of twenty. Leaves Animal Husbandry 
building daily. 


4:00 P. M. 


New York State Drainage Association. Dairy 222. See p. 18. 

Professor M. F. Barrus.— Grain smuts: their nature and treatment. 
Main 2092. 

Lua A. Minns.— Demonstration: the propagation and care of house 
plants. Greenhouse building, lower floor. 


7:30 P. M. 


Regular meeting of Round-Up Club. Animal Husbandry 212. 


8:00 P. M. 


Winter-course prize speaking contest. Auditorium. 
Winter-course debate for the Morrison trophy. 
Music by winter-course students. 
New York State Drainage Association. Dairy 222. See p. 18. 
David M. Dunning.—The relation of land drainage to rural public 
policies. Under auspices York State Country Bond. 


Tuesday 


Q:00 A. M. 


R. D. Anthony.—The problem of the neglected orchard. Main 202. 
New York State Vegetable Growers’ Association. Main 201. See p. 22. 
W. F. Hallauer— Report on transportation conditions in New York. 
W. R. Cobb.— Greenhouse construction. Illustrated. Main 292. 
Homemakers’ Conference. Main 392. See p. 19. 
Professor Martha Van Rensselaer—What the college offers to 
women. 
Dr. G. F. Warren.— Farm layout. Dairy 222. Repeated Thur. to. 
Dr. D. H. Udall.— Veterinary hygiene. Animal Husbandry 112. 
New York State Drainage Association. Auditorium. See p. 18. 
Rural Church Conference. President Geo. B. Stewart presiding. Main 
aia: nee p. 21. 
Professor F. A. Starratt—The country church: a statement of conditions. 
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TOROOPAS MM: 


Annual meeting of Dairy Students’ Association. Dairy 222. See p. 20. 
E. S. Guthrie— Making butter on the farm. Dairy 202. 
New York State Drainage Association. Auditorium. See p. 18. 
Professor H. H. Wing.— Lecture on breeds. Animal Husbandry 112. 
Repeated Thur. 10. 
Professor R. L. Watts——Asparagus. Main 292. See p. 22. 
Professor Helen B. Young—The modern farm house. Main 3092. 
Professor G. W. Herrick.— Insect pests of peaches, pears, etc. Agron- 
omy 152. 
Professor John Bentley, Jr—The planting of forest trees. Agronomy 
52: 
Demonstrations in poultry husbandry. Greenhouse building, second floor. 
Repeated daily. 
L. M. Hurd.— Killing and picking poultry. 
E. W. Benjamin.— Grading eggs for market and for hatching. 
Rural school education. Rural Schoolhouse. See p. 23. 
Reverend Silas E. Persons—What service shall the country church 
render? Main 302. 
II:00 A. M. 


Dairy Students’ Association. Dairy 222. See p. 20. 

W. W. Fisk.— Making fancy cheese on the farm. Dairy 202. 

New York State Drainage Association. Auditorium. See p. 18. 

Professor M. W. Harper.— Feeding for beef production. Animal Hus- 
bandry 112. 

Lloyd S. Tenny.—The grading and packing of fruits. Main 202. Re- 
peated Thur. 11. 

Professor John Craig.— Progress of nut culture in the United States. 
Main 202. 

Round table on cauliflower. C. H. Aldrich and M. H. Holmwood. Main 
20s SEC p. 22. 

Professor H. W. Riley—The water supply. Main 392. See p. 19. 

Professor E. G. Montgomery.— Eradication of weeds. Agronomy 102. 

Demonstrations in poultry husbandry. Greenhouse building, second floor. 

Repeated daily. | 
W. G. Krum.— Mixing Cornell rations for egg production and for 
fattening. 

R. P. Trask.— Judging poultry for constitutional vigor. 

Rural school education. Rural Schoolhouse. See p. 23. 

Reverend M. B. McNutt— Modern methods in country church work. 
Main 302. 
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12:00 M. 


President J. G. Schurman.—Address of welcome. Auditorium. 

W. W. Ware.— Reclaiming muck lands. Main 202. See p. 22. 

Professor H. H. Whetzel.—The how, when, and why of spraying. Dairy 
Zap) dvepeated(Prt.:12. 

Professor K. C. Livermore.— Successful types of farming in New York. 
Main 292. Repeated Thur. to. 

Professor E. R. Minns.— New York State corn varieties. Agronomy 
192. 

Professor H. N. Ogden.—The condition of health in rural communities. 
Main 392. 

Demonstrations in poultry husbandry. Greenhouse building, second floor. 

Repeated daily 

E. W. Benjamin.—Testing eggs for market and during incubation. 


I:00 P. M. 


Dr. H. J. Webber.— Improving the hay crop. Auditorium. 
Under auspices York State Country Bond. 

Conveyance to barns for party of twenty. Leaves Animal Husbandry 
building daily. 

2:00 P. M. 

President K. L. Butterfield—The farmer’s task. Auditorium. 
Under auspices York State Country Bond. 

Professor R. L. Watts—— Round table on good seed. Main 201. See p. 
22. 

Professor M. F. Barrus— Demonstration: Pear blight. Agronomy 352. 

New York State Drainage Association. Dairy 222. Seep. 18. , 

R. H. Stone.— Some figures and facts from a poultryman’s experience. 
Greenhouse building, second floor. 

George Frost.— Experiences in developing a poultry farm. Greenhouse 
building, second floor. 

Rural school education. Rural Schoolhouse. See p. 23. 

Professor M. W. Harper.— Horse demonstration: Brood mares and colts. 
Animal Husbandry judging pavilion. 


3:00 P. M. 


Professor C. S. Wilson.— Round table conference on orchard problems. 


Main 202. 
Professor R. L. Watts— Round table (to 3:30 p.m.). Main 201. See p. 
22. 
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M. H. Holmwood.— Report on cooperation (at 3:30 p.m.). Main 201. 
Seep: 22. 

Professor M. F. Barrus.— Demonstration: Pear blight. Agronomy 352. 

Dr. G. F. Warren.— Relation of size of farm to profit. Main 292. Re- 
peated Sat. 9. 

New York State Drainage Association. Dairy 222. See p. 18. 

L. M. Hurd.— Cornell methods of brooding chickens. Greenhouse build- 
ing, second floor. 

W. G. Krum.— Cornell methods of feeding chickens. Greenhouse build- 
ing, second floor. 

Professor E. G. Montgomery.—Alfalfa: securing a stand. Animal Hus- 
bandry 112. Repeated Thur. 11. 

Rural school education. Rural Schoolhouse. See p. 23. 

Anna B. Comstock.— Some tenants of the farm that do not pay taxes. 
Mam 292. ' Seep. 10. 

Dean G. W. Fiske.— Factors that determine the efficiency of the country 
church. Auditorium. 

4:00 P. M. 


M. H. Holmwood.— Report on cooperation (continued from 3:30 p. m.). 
Main 201. See p. 22. 

Professor Flora Rose.— Comparative food values. Main 392. See p. 19. 

New York State Drainage Association. Dairy 222. See p. 18. 

Professor J. L. Stone.— Potato culture. Main 292. Repeated Thur. 4. 

Reverend C. O. Bemies.—A constructive program for the country church. 
Auditorium. 


7:30 P. M. 


Round table on sheep husbandry. Animal Husbandry 212. 


8:00 P. M. 


Rural Church Conference. Auditorium. 
Director L. H. Bailey —The country-life movement. 
President K. L. Butterfield — What shall the church contribute to 
the country-life movement ? 
Henry Wallace-—The men-and-religion forward movement in rela- 
tion to country life. 
Dairy Students’ Association. Dairy 222. See p. 20. 
Professor W. A. Stocking — Relation of Dairy Students’ Associa- 
tion to the dairy interests of the State. 
H. W. Spears.— Condensed milk. 
Frank Zincke—— Market milk. 
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Carl Thornton.— Certified milk. 
H. H. Harriman.— The dairy boys. 
Poultry meeting. Main 392. 
Professor J. E. Rice— Recent developments in poultry husbandry. 
Mary Yates.—A demonstration in carving poultry. Questions and 
discussion. 


W ednesday 


Professor H. H. Wing.— Treatment of cows before, during, and after 
parturition. Animal Husbandry 112, 

Professor E. S. Savage.— Feeding for advanced registry records. Au- 
ditorium. 

Professor C. S. Wilson.— Fruits for the home orchard and garden. 
Main 202. 

C. H. Myers.— Principles of plant improvement as applied to New 
York State crops. Main 302. See p. 20. 

E. A. Tuttle— Report on legislation affecting the vegetable grower. 
NaineZOr.) See Pp. 22. 

Professor H. W. Riley.— Mechanical power for household conveniences. 
Main’ 392, See p. 10. 

R. O. King.— Greenhouse construction and heating. Illustrated. Main 
2092. 

Professor E. G. Montgomery.—Alfalfa: care of the stand and making 
the hay. Dairy 222. Repeated Fri. 12. 


LOLOOVA. > M:. 


Students’ Association. Professor L. C. Corbett presiding. Auditorium. 
Seen pee le 
Henry Wallace.— The young man in the twentieth century. 
Professor M. W. Harper.— Outlook for horse-breeding in New York 
State, Dainy)222: 
Professor U. P. Hedrick.— Pedigreed fruit trees. Main 302. See p. 20. 
R. H. Garrahan— Celery. Main 292. See p. 22. 
Rose LeV. Morgan.— Music in the home. Main 392. See p. 19. 
S. D. House—The honeybee and its habits. Agronomy 1092. 
Dr. G. F. Warren.— Diversified farming on dairy farms. Animal Hus- 
bandry 112. 
Demonstrations in poultry husbandry. Greenhouse building, second 
floor. Repeated daily. 
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L. M. Hurd.— Killing and picking poultry. 
E. W. Benjamin.— Grading eggs for market and for hatching. 
Rural school education. Rural Schoolhouse. See p. 23. 


IL ROO) ako Nile 


Students’ Association (continued). Auditorium. See p. 21. 
Honorable James W. Robertson.—The conservation of life in rural 
communities. 
Director L. H. Bailey— The college man and the State. 
Professor U. P. Hedrick.— The pruning of fruit trees. Main 392. 
Dr. H. H. Love.—Corn-breeding. Main 302. See p. —. 
Dr. H. J. Webber.— Plant-breeding for the vegetable-grower.  Illus- 
fated. Mani 292. .See: p.. 22: 
S. D. House.— Question box on the honeybee. Agronomy 192. 
Dr. W. L. Williams.— Sterility of cows. Animal Husbandry 112. 
Professor Martha Van Rensselaer.—Household management. Main 202. 
See p: 10: 
Professor E. O. Fippin.— Lime: its use and effect upon the soil. Dairy 
222. Repeated Sat: ro. 
Demonstrations in poultry husbandry. Greenhouse building, second 
floor. Repeated daily. 
W. G. Krum.— Mixing Cornell rations for egg production and for 
fattening. 
R. P. Trask.— Judging poultry for constitutional vigor. 
Rural school education. Rural Schoolhouse. See p. 23. 


12:00 M. 


E. S. Guthrie— Moisture tests and methods of controlling moisture in 
butter. Dairy 222. 

Students’ Association (continued). Business session. Auditorium. See 
peer. 

New York Plant Breeders’ Association. Annual business session. Main 
202. See p. 20. 

C. W. Waid.— Vegetable crops in the greenhouse. Main 202. See p. 22. 

Professor E. R. Minns.— Farm buildings. Agronomy 152. Repeated 
Sat. 9. 

Dr. B. M. Duggar.— The practical value of the root nodules of legume 
crops and the importance of the full distribution of the nodule 
bacteria. Main 292. 

Reports from Cornell Reading Clubs. Main 201. See p. 19. 
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8:00 P. M. 


General meeting. Auditorium. 
Director, Harry Hayward. Address. 
C. R. White.— Fundamental principles underlying successful co- 
operation. Under auspices York State Country Bond. 
Music by students. 


Thursday 


Q:00 A. M. 


Professor C. S. Wilson.—Varieties and planting plans for the com- 
mercial orchard. Main 292. 

C. E. Leighty.— Breeding plants for resistance to disease. Main 302. 
See p. 20. 

T. Greiner.— Report: What are the experiment stations doing for the 
vegetable-growers? Main 201. See p. 22. 

Professor H. W. Riley.— Septic tanks for sewage disposal. Main 392. 
Seep. 10. 

Professor E. O. Fippin.— Soil moisture: its storage and preservation. 
Auditorium. 

Professor John Bentley, Jr— Improving the woodlot. Dairy 222. 

Professor K. C. Livermore.— Successful types of farming in New 
York. Agronomy 152. 

Professor W. A. Stocking, Jr.— Relation of bacteria to milk. Dairy 
222. 


10:00 A. M. 


H. L. Ayres.— Equipment for the farm dairy. Dairy 202. 

Professor H. H. Wing.— Lecture on breeds. Animal Husbandry 112. 

Dr. A. W. Gilbert.— Breeding of potatoes. Main 302. See p. 21. 

R. H. Garrahan.— Early cabbage. Main 202. See p. 22. 

Professor C. F. Hirschfeld—— How to choose a gasoline engine. Dairy 
222. 

S. D. House.— Hives, fixtures, and manipulation. Agronomy 1092. 

Professor G. W. Herrick.— Scale insects and the lime-sulfur work. 
Main 292. 

Dr. G. F. Warren—Ways of starting farming with small capital. 
Auditorium. 
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Demonstrations in poultry husbandry. Greenhouse building, second 
floor. Repeated daily. 
L. M. Hurd.— Killing and picking poultry. 
E. W. Benjamin.— Grading eggs for market and for hatching. 
Ida S. Harrington.— Utensils and their care. Main 392. See p. 19. 
Rural school education. Rural Schoolhouse. See p. 23. 


Tei-OORAL MM. 


Professor M. W. Harper.— Feeding for pork production. Animal 
Husbandry 112. i 

Professor Flora Rose.— Imagination in the family dietary. Main 392. 
Seep. 19. 

Lloyd S. Tenny.—The grading and packing of fruits. Main 202. 

Dr. H. H. Love.— Breeding of wheat and oats. Main 302. See p. 21. 

Professor E. O. Fippin.— Onions on muck lands. Main 201. See 


pen: 
New York State Rural Engineering Society: Organization meeting. 
Dairy 222. 


irecton kL. H., Bailey; Professor H: W. Riley, Dean H. E. Cook, 
S. Fraser, and J. Van Wagenen, Jr. 
S. D. House.— Hives, fixtures, and manipulation: question box. 
Agronomy 192. 
Professor E. G. Montgomery.—Alfalfa: securing a stand. Main 2092. 
Demonstrations in poultry husbandry. Greenhouse building, second 
floor. Repeated daily. 
W. G. Krum.— Mixing Cornell rations for egg production and for 
fattening. 
R. P. Trask.— Judging poultry for constitutional vigor. 
Rural school education. Rural Schoolhouse. See p. 23. 
Rural Editors’ Conference. Agronomy 152. 


12:00 M. 


Director L. H. Bailey—Address. Auditorium. 

Dr. H. J. Webber.— Breeding of timothy. Main 302. See p. 21. 

C. West.— Greenhouse-building for vegetable-growers. Main 292. See 
p22: 

New York State Rural Engineering Society. Dairy 222. 

Professor E. R. Minns.— Soy beans: varieties and culture. Agronomy 
192. 

Dr. Lucia S. Heaton.— Personal hygiene. Main 392. See p. 19. 
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Demonstration in poultry husbandry. Greénhouse building, second 
floor. Repeated daily. 
E. M. Benjamin.— Testing eggs for market and during incubation. 


1008 Pao 


Professor E. G. Davis.— The town center. Auditorium. 
R. D. Anthony.— The problem of the neglected orchard. Main 292. 


2:00 P. M. 


Rose LeV. Morgan. National songs. Auditorium. 

Commissioner Eugene Porter——Some country tools. Auditorium. 

C. W. Waid.—Vegetable-growing for the fruit-grower. Main 292. 
See p. 22. : 

Jared Van Wagenen, Jr— Development of small farm water-powers. 
Dairy 222. 

Professor M. F. Barrus— Demonstration: Apple scab. Agronomy 352. 

C. E. Hunn.— Demonstration: Filling window-boxes. Greenhouse 
building, lower floor. 

Dr. F. S. Jones——White diarrhea and other poultry diseases. Green- 
house building, second floor. 

Professor C. A. Rogers.— Discussion on poultry diseases. Greenhouse 
building, second floor. 

Professor M. W. Harper.— Draft-horse demonstration. Animal Hus- 
bandry judging pavilion. 

Conference: Extension teaching in home economics. Main 392. See 
Bp: LO: 

Rural school education. Rural Schoolhouse. See p. 23. 


3:00 P. M. 


Cornell Horticultural Union. Business session. Main 202. 

C. W. Waid.—Vegetable-growing for fruit-growers (continued to 3:30 
Pam) viata 2o2.. “Seep. 22. 

H. W. Baxter.— Report on marketing (at 3:30 p. m.). Main 292. See 
p22: 

C. E. Hunn.— Demonstration: Filling window-boxes. Greenhouse 
building, lower floor. 

Professor George Young, Jr.— Barn-framing. Dairy 222. 

Home Economics students’ program. Auditorium. See p. Io. 

Professor M. F. Barrus.— Demonstration: Apple scab. Agronomy 


352. 
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Experimenters’ League. T. E. Martin presiding. Main 392. 

Herbert McLallen— Cooperation in selling eggs. Greenhouse build- 
ing, second floor. 

Professor J. E. Rice— Breeding for egg-production: questions and 
discussion. Greenhouse building, second floor. 

S. D. House.— Queen-rearing and bee diseases. Agronomy 192. 

Rural school education. Rural Schoolhouse. See p. 23. 


4:00 P. M. 


H. W. Baxter.— Marketing (continued). Main 292. See p. 22. 

Home Economics students’ program. Auditorium. 

Professor E. O. Fippin.— Soil survey work: what it is, where it has 
been done, what it shows. Agronomy 152. 

C. E. Hunn.— Demonstration: Filling window-boxes. Greenhouse 
building, lower floor. 

Professor J. L. Stone.— Potato culture. Dairy 222. 

Experimenters’ League. Main 302. 

S. D. House.— Queen-rearing and bee diseases: question box. Agron- 
omy 192. 


5:00 P. M. 


Special organ recital. Sage Chapel. 


6:20 ©.) M: 
Horticultural Union banquet. 


7 20) P.M 
Round table on Jersey cattle. Animal Husbandry 112. 


8:00 P. M. 


Honorable Goodwin Brown.—Some home economies. Auditorium. 
Under auspices York State Country Bond. 
Music by students. 

Professor G. W. Cavanaugh.—Agricultural chemistry and its relation to 
soil and fertilizers. Illustrated by chemical experiments. Morse 
Hall. 

Cornell University Poultry Association. Dairy 222. 

David Elder.— Lessons from poultry farm surveys. 

H. A. D. Leggett.— Recent advances in incubation. 

L. A. Dean.— Selling eggs by weight. 

O. B. Kent—What is the relation of the poultryman to cold- 
storage? 

H. A. White—— Cooperative egg association. 
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Friday 
9:00 A. M. 


Professor H. H. Wing.— Treatment of cows before, during, and after 
parturition. Animal Husbandry 112. 

Lloyd S. Tenny.— The cooperative marketing of fruits. Auditorium. 

Professor A. C. Beal.— Opportunities in floriculture for men and 
women. Main 2092. 

Ida S. Harrington.— Kitchen short-cuts. Main 392. See p. 19. 

Dr. G. F. Warren.— Cost accounting. Dairy 222. 


10:00 A. M. 


L. G. Robinson — Cooperative credit unions. Auditorium. 

Professor W. A. Stocking, Jr.— Results of three years’ records of dairy 
cows. Dairy 222. 

George Arnold.— The aster and its culture. Main 202. 

Professors G. W. Herrick and C. R. Crosby.— Insect pests of the apple. 
Main 2092. 

Olive S. Watson.—Artificial indigo: its uses in modern dyestuffs. Main 
BOZ. See p..20. 

Professor E. O. Fippin— Home-mixed fertilizers and their calculations. 
Animal Husbandry 112. 

Demonstrations in poultry husbandry. Greenhouse building, second floor. 
L. M. Hurd.— Killing and picking poultry. 
E. W. Benjamin.— Grading eggs for market and for hatching. 

Rural school education. Rural Schoolhouse. See p. 23. 


TT 007A, Mi: 


J. W. Pincus.— Cooperative purchasing. Auditorium. 

W. W. Fisk.— Methods of selling milk from the farmer’s standpoint. 
Animal Husbandry 112. 

M. C. Burritt.— Business methods in fruit-growing. Main 292. 

I. S. Hendrickson.— Flowers as field crops. Main 202. 

Dr. Lucia S. Heaton.— Personal hygiene. Main 392. See p. 20. 

Professor E. R. Minns.— Pastures. Dairy 222. 

Rural school education. Rural Schoolhouse. See p. 23. 

Demonstration in poultry husbandry. Greenhouse building, second floor. 
W. G. Krum.— Mixing Cornell rations for egg production and for 

fattening. 

R. P. Trask.— Judging poultry for constitutional vigor. 
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I2:00 M. 


Arthur Cowee.— The gladiolus as a special crop. Illustrated. Main 292. 

Professor D. Reddick—The how, when, and why of spraying. Audi- 

 torium. 

Professor E. G. Montgomery.—Alfalfa: care of the stand and making 
the hay. Dairy 222. 

Anna B. Comstock—What women can learn from bee-keeping. Main 
ag2: 

Demonstration in poultry husbandry. Greenhouse building, second floor. 
E. W. Benjamin.—Testing eggs for market and during incubation. 


TOOP ES ME: 


Professor H. W. Riley.— Hydraulic rams. Main 292. 
Professor J. L. Stone—— Clover-growing fundamental to good farming. 
Auditorium. 
2 OO) EF. M- 


Dr. V. A. Moore.— Recent investigations concerning the control of bo- 
vine tuberculosis. Auditorium. 

Lloyd S. Tenny.— Round-table conference on cooperative marketing of 
fruits. Main 202. 

Round-table conference on the home garden. T. Greiner, leader. Main 
201. 

Professor John Craig.— Opportunities in nut culture in the Northeast. 
Main 292. 

Professor M. F. Barrus.— Demonstration: Grain smuts. Agronomy 352. 

Public sale of live stock. Animal Husbandry judging pavilion. 

Rural school education. Rural Schoolhouse. See p. 23. 

Conference: Extension teaching in home economics. Main 392. 


3:00 P. M. 


Rose LeV. Morgan.— Lecture-recital. Auditorium. 

Professor E. O. Fippin.— Recent advances in soil fertility in connec- 
tion with legumes and other crops. Dairy 222. 

Olive S. Watson— The sulfur colors and other dyeing possibilities. 
Main 392. See p. 20. 

Professor G. W. Herrick and R. D. Anthony.— Demonstration: The 
making and mixing of insecticides. Farm Mechanics building. 

Round-table conference on home garden. Main 201. 

Professor M. F. Barrus.—Demonstration: Grain smuts. Agronomy 352. 

Rural Bankers’ Conference. Agronomy 152. 

Rural school education. Rural Schoolhouse. See p. 23. 
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Tuesday, February 20 
Morning session, 9:00 A. M. 
Auditorium 


The drainage situation on some of the state institution farms. B. B. 
Robb. 

Drainage of clay land. J. Hunter Black. 

Chalk talk on drainage. T. E. Martin. 

Business session. 


Afternoon session, 2:00 P. M. 
Dairy 222 
The miracle of 300 miles of tile drains. Burt Olney. 
Drain tile: what should they be? J. E. Maher. 
The part of drainage in the transformation of a clay pit into a productive 
tatga.. W. EH. H. Rogers. 
Earth and stone farm roads and their drainage. W. H. Kelley. 


Experimenters’ League Annual Meeting 
President T. E. Martin presiding 
February 22 
Main 392 
Thursday, 2:00 P. M. 


The importance of experimental work to both the home and com- 
mercial strawberry-grower. <A. B. Katkamier. 

Seed-corn selection. L. F. Allen. 

Hothouse lambs. W. C. Buell. 

Results of some experiments. G. A. Prole. 

Report of county work. 


Program of the Fourth Annual Meeting of the Homemakers’ Conference 
February 20-24 
Main 392 
Tuesday, February 20 
g:00 a. m. What the college offers women. Miss Martha Van 
Rensselaer. 
10:00 a. m. A modern farmhouse. Mrs. Helen Binkerd Young. 
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The water supply. Professor H. W. Riley. 

The condition of health in rural communities. Professor 
H. N. Ogden. 

Some tenants of the farm that do not pay taxes. Mrs. 
Anna B. Comstock. 

Comparative food values. Miss Flora Rose. 

Carving poultry (demonstration). Miss Mary Yates. 


Wednesday, February 21 

Mechanical power for household conveniences. Pro- 

fessor H. W. Riley. 
Music in the home. Mrs. Rose LeV. Morgan. 
Household management. Miss Martha Van Rensselaer. 
Reports from Cornell Reading Clubs. 
Preparing poultry for market. Miss Mary Yates, 
Personal decoration. Mrs. Gratia L. Rice. 
Library conference in charge of Caroline Webster. 
Reunion Home Economics winter-course students. 


Thursday, February 22 
Septic tanks for sewage disposal. Professor H. W. 
Riley. 
Utensils and their care. Mrs. Ida S. Harrington. 
Imagination in the family dietary. Miss Flora Rose. 
Personal hygiene. Dr. Lucia S. Heaton. 
National music. Mrs. Rose LeV. Morgan. Auditorium. 
Conference: Extension teaching in home economics. 
Home Economics students’ program. 
Some home economies. Honorable Goodwin Brown. Au- 
ditorium. 


Friday, February 23 

Kitchen short-cuts. Mrs. Ida S. Harrington. 

Artificial indigo: its uses in modern dyestuffs. Mrs. 
Olive Sherman Watson. 

Personal hygiene. Dr. Heaton. 

Conference: Extension teaching in home economics. 

The sulfur colors and other dyeing possibilities. Mrs. 
Watson. 

Color and harmony. Mrs. Young. 

Lecture-recital. Mrs. Rose LeV. Morgan. Auditorium. 
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Saturday, February 24 
g:00 a. m. Household sanitation. Miss Van Rensselaer. 
10:00 a. m. The art of furnishing. Mrs. Young. 
II1:00 a. m. The farm family. Miss Rose. 
(The Home Economics laboratory will be open to visitors from one to 
two and from five to six each day of the week.) 


Annual Meeting Cornell Dairy Students’ Association 
Tuesday, February 20 


Dairy 222 
Morning session 


Address of welcome. Dean L. H. Bailey. 
Ikespouse. R. E. Clark: 

President’s annual address. Winfield H. Markham. 
Address. Honorable R. A. Pearson. 

Business meeting, with election of officers. 


Evening session 
The relation of the Dairy Students’ Association to the dairy interests 
of the State. Professor W. A. Stocking, Jr. 
Condensed milk. H.W. Spears. 
Market milk. Frank Zincke. 
Certified milk. Carl Thornton. 
The dairy boys. H. H. Harriman. 


New York Plant Breeders’ Association. Fourth Annual Meeting 


February 21 and 22 


Officers 
President — Samuel Fraser, Geneseo, N. Y. 
Vice-President — Herbert T. King, Trumansburg, N. Y. 
Secretary —Arthur W. Gilbert, Ithaca, N. Y. 
Treasurer — George R. Schauber, Ballston Lake, N. Y. 
Main 302 
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Wednesday, February 21 


9:00-10:00 a. m. Principles of plant improvement as applied to 


New York State crops. C. H. Myers. 


10:00-I1:00 a. m. Pedigreed fruit trees. Professor U. P. Hedrick. 


iieOO—1 2:00) a. 


= 


Corn-breeding. Dr. H. H. Love. 


I2:00- 1:00 p. m. Annual business meeting. 


Thursday, February 22 


9:00-10:00 a. m. Breeding plants for resistance to disease. C. E. 


TOLOO—IT :OO0) a. 


Leighty. 
Breeding of potatoes. Dr. A. W. Gilbert. 


m. 
II1:00-12:00 a. m. Breeding of wheat and oats. Dr. H. H. Love. 
m 


I2:00— 1:00 p. 


Theme 


10:00 a. Mm. 


II :00 a. Mm. 


4:00 p. m. 


Breeding of timothy. Dr. H. J. Webber. 


Program of the Rural Church Conference 


February 20 


: Present-day factors in successful country church work 


President George B. Stewart presiding 
Main 302 


A statement of country church conditions. Professor F. A. 
Starratt. 

What service shall the country church render? Reverend 
Silas E. Persons. 

Modern methods in country church work. Rev. M. B. 
McNutt. 

Auditorium 

The farmer’s task. President K. L. Butterfield. 

Factors that determine the efficiency of the country church. 
Dean G. W. Fiske. 

A constructive program for the country church. Reverend 
©) @2 bemiies: 


Auditorium 
The country-life movement. Director L. H. Bailey. 
What shall the church contribute to the country-life move- 
ment? President K. L. Butterfield. 
The men-and-religion movement in relation to country life. 
Henry Wallace. 
Music by students. 
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Students’ Association of the New York State College of Agriculture. Third 
Annual Meeting 


Wednesday, February 21 


Professor L. C. Corbett, Washington, D. C., presiding 
Officers 
President — L. C. Corbett, Washington, D. C. 
Vice-Presidents — H. B. Knapp, Ithaca, N. Y. 
R. H. Dayton, East Hampton, i i: 
H. HH, Harriman, Syractse a. 


A. H. White) Ithacas Ne Y- 
Sec’y-Treas.—A. R. Mann, Ithaca, N. Y. 


Auditorium 
10:00 a. m. to 1:00 p. m. The young man in the twentieth century. 
Henry Wallace. 
The conservation of life in rural communi- 
ties. Hon. James W. Robertson. 
The college man and the State. Director 
Lee Raney 
Business session. 


6:30 p. m. Reception of present and former students at the Armory. 
6:45 p.m. Annual banquet of present and former students of the 
College of Agriculture. Armory. 

On Tuesday, February 20, at 2:00 p. m., President K. L. Butterfield, of 
the Massachusetts Agricultural College, will speak under the auspices of 
the Association and of the York State Country Bond on “ The farmer’s 
task.” 


Program of the New York State Vegetable Growers’ Association 


February 20, 21, and 22 
Officers 


President — C. R. White, Ionia, N. Y. 

Vice-President — M. H. Holmwood, Orchard Park, N. Y. 
Secretary — Paul Work, Ithaca, N. Y. 

Treasurer — C. H. Aldrich, Mattituck, L. I. 


10:00 
II 700 
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Tuesday, February 20 

Transportation conditions in New York. Report of Com- 
mittee on Transportation. W. F. Hallauer, Chairman. 
Main 201. 

Asparagus. Professor R. L. Watts. Main 292. 

Round table oa cauliflower. C. H. Aldrich and H. M. 
Holmwood. Main 201. 

Reclaiming muck lands. W. W. Ware. Main 202. 

Round table on good seed. Professor R. L. Watts. Main 
201. 

Cooperation. M. H. Holmwood. Main 201. 


Wednesday, February 21 

Report on legislation affecting the vegetable-grower. FE. A. 
Mauttles Maine 201. 

Celery. R.H.Garrahan. Main 292. 

Plant-breeding for the vegetable-grower. Illustrated. Dr. 
H. J. Webber. Main 2092. 

Vegetable crops for the greenhouse. C. W. Waid. Main 
202. 

Association afternoon. Main 292. 

1. The work of the Association, past and future. Dean 
L. H. Bailey, President C. R. White, and others. 

2. Business session. 


Thursday, February 22 


Report on what the experiment stations are doing for the 
vegetable-grower. T. Greiner. Main 201. 

Early cabbage. R. H. Garrahan. Main 202. 

Onions on muck land. Professor E. O. Fippin. Main 201. 

Greenhouse-building for the vegetable-grower. Chauncey 
West. Main 292. 

Vegetable-growing for the fruit-grower. C. W. Waid. 
Main 292. 

Marketing. H.W. Baxter. Main 202. 


Rural School Education 
Rural Schoolhouse 


Professor M. A. Bigelow presiding 


The Rural Schoolhouse will be open from nine to five each day. At 10 
a.m. and 2 p. m. special educational topics will be presented for dis- 
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cussion by visiting educators and professors of the University. Subject- 
matter will be demonstrated by school children. Among other topics the 
following will be discussed: Agriculture in the high school; agriculture 
in the grades ; gardens; the school and home; manual training ; and books. 


CONFERENCES AND ORGANIZATIONS 


The College is becoming the meeting-ground of many rural organiza- 
tions and groups that desire to come into touch with the broader aspects 
of its work and to be in position to reach a growing constituency. Many 
organizations meet at Farmers’ Week, but others convene at other times 
and are more or less continuous in operation. 

I desire specially to mention three organizations or conferences that are 
now assuming much importance: 

Students’ Association—The Students’ Association of the New York 
State College of Agriculture is an organization of all present and former 
students for the promotion of agriculture and rural betterment. By the 
organization of local or county branches, it is planned to extend its 
work through cooperation in the holding of extension schools, cooperative 
experiments, farm demonstrations, lecture-courses, reading-courses, and 
the like. An annual meeting is held at Farmers’ Week. This Associa- 
tion has become an important factor in the larger work of the College, 
and this influence will increase through the organization within it of a 
Committee of Twenty-five to keep in touch with the institution in all its 
activities. 

Rural Church Conference.—The College of Agriculture is interested in 
all worthy institutions that contribute to the development of country life, 
and is glad to cooperate with them. There are calls for assistance from 
rural schools, granges, and other farmers’ organizations. Similarly, there 
has come a demand from rural churches for cooperation in the solution 
of some of the problems that result from their rural environment. To 


meet this there is held, in the annual Farmers’ Week, a conference of 


country pastors and rural social and religious leaders of all or any 
denominations to discuss the questions that particularly affect the work 
of rural churches. Topics of live interest to rural religious and social 
workers are presented briefly by persons who have given them special 
study, after which they are discussed by the conference. Three con- 
ferences have so far been held. This year at least twelve hundred 
persons attended, and the discussion covered a wide range of rural social 
subjects. 
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Rural Leaders’ Training Conference — For several years the College 
has been urged to establish a school for social workers in rural com- 
munities. To meet this demand there was held in July, 1911, the first 
of a series of training conferences of rural leaders. The school lasted for 
eight days, and consisted of three regular class periods in the morning, 
two in the afternoon, and one each evening. The subjects considered were 
the psychology of leadership, the rural mind, rural sociology, the country 
community and community consciousness, health, education, industry, and 
socialization. A more advanced course was held the past summer, between 
Commencement and the beginning of the Summer School. Additional 
attention was given to the questions of leadership, the country community, 
and rural sociology, and a new course in rural economics will be added. 
The Conference is intended for rural ministers, school principals and 
teachers, editors, secretaries of rural young men’s Christian associations, 
officers of granges and men’s brotherhoods, and other active workers 
who are interested in helping to erect the best human society on the 
foundation of a good agriculture. 


THE WINTER-COURSES 


It is often said that the winter-course work will cease to be a part of 
the College of Agriculture. This is an error. The character of the work 
will change, but there will always be a strong demand for short terms to 
enable the people of the State to keep in touch with new facts and forward 
leadership. The winter-course students will gradually assume the nature 
of brief-course specials. The greater the extension of agriculture in the 
public schools, the greater also will be the necessity for brief and more 
advanced instruction at the College. 

Winter-course students are very various in age, preparation, and attain- 
ments. The following table exhibits some of these conditions: 


STATISTICS OF STUDENTS IN WINTER-COURSES, IQII-I9I2 


General | Dairy - | Poultry] Home 
Agri- Horti- Hus- Eco- | Totals 
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BRUT CEAOISIMETI Fei elea late ss bieicio scien hate eeleat IOI 91 56 ASE poate 386 
ON SYRCLSSIP NS) Ooh aa (=) ol ere RRS A Re eae ae ee a 2 I 12 9 32 56 
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Number of students from foreign countries......... 2 I 28 Wrcratatere 5) 8 
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Nationality: 
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STATISTICS OF STUDENTS IN WINTER-COURSES, IQII-I912 (continued) 


General | Dairy | : | Poultry} Home 
Agri- | in- | Horti- | Hus- | Eco- | Totals 
culture | dustry ©| bandry | nomics 
Nationality (continued) 
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Number of students in winter-courses in agricultural 
CEE DESHI Aer oir chet tpsteisie 2 elon e oletonimel herapaees II 9 20 GM) fenee 46 
Number of normal school students...............- I 2 I 3 3 EG) 
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Number of union school students...........--- te 2 II 2 |) once oa| eceetae 
Number of public school students...... Le a el erie ac 8 I 8 
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[BNA (Cen pee Bee CoB EEOC Connie anclane Gok fem Resign f eaoc : Pe Wy Beta s 
Number of students who have had practical general 
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Number of students who have had no practical 
general farm experience. .......:...5--s+e--+-0-8 23 9 18 QT eustss 71 
Number of students who did not state their practical 
Peneralttarm EXPerlences « -.).6.< eleiece = iiiaissieie er 3 7 8 8 32 58 
Number of students who have had practical experi- 
ence in the field of work for which they are regis- 
ECE Me MR ates Tole sats. cis: wlelearclchersyveieteinere weadecase a 167 69 48 34 I5 333 
Number of students who have had no practical experi- 
ence in the field of work for which they are regis- 
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Number of students who did not state their practical 
Basis. Asoo ence seoooees weuenonsousscode: 3 7 4 5 8 27 
Number of students who are married............-. 10 IL 2 6 10 39 
Number of students who are unmarried............ 183 81 66 51 22 403 
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MEANING OF THE HERDS AND FLOCKS 


Live-stock is kept at the College primarily for instruction and for 
illustrative purposes. It is also used for experimental work. So far as 
possible, the various herds and flocks are maintained by breeding rather 
than by purchase, it being the aim constantly to improve the condition of 
the herd by selection and careful increase and development. In this 
regard, notable advance has been made in the productive capacity of the 
dairy herd and in the quality and weight of the swine. The breeding 
stud of horses and the flocks of sheep have only recently been established. 

It is aimed to maintain the dairy herd at 50 to 60 producing cows, the 
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capacity of the dairy stable being 54. This means the maintenance of 
approximately an equal number of young animals to replenish the herd 
as the older animals drop out. With this number we are able to keep a 
very good breeding herd of each of the five leading breeds of dairy cattle 
— Holstein, Jersey, Guernsey, Ayrshire, and Dairy Shorthorns. 

The sheep comprise a breeding flock of Rambouillets, Dorsets, and 
Shropshires, representing the leading types of wool and mutton sheep. 
It is aimed to maintain each flock at about 25 breeding ewes. In addition, 
we have an “early lamb flock,’ which at present comprises individuals 
of several breeds and of mixed breeding. From this flock the ten earliest 
ewes produced each year are retained for breeding purposes, in order to 
establish a uniformly earlier-producing strain. 

Our facilities for keeping swine are very limited and it has been 
possible to keep representatives of only a single breed; but in this breed 
we have been successful in maintaining a leading position, starting from a 
single pair of animals about ten years ago from which has been developed 
a herd of first-grade quality. In this time we not only have maintained 
the quality of the individuals, but also have maintained, if not actually in- 
creased, the prolificacy. 

* The horses on the farm are kept primarily for labor, but we have 
established a breeding stud and, although we have had our stallion for two 
years only, we have had one very good crop of colts. 

In addition to these permanent herds and flocks, for illustrative material 
and for experimental work it is intended to purchase each year, in the 
future, a carload of steers, a carload of lambs, and a carload of green 
horses, these to be kept during the winter and to be disposed of in the 
spring when they have served their purpose for experiment and in- 
struction. 


INVENTORY OF GENERAL LIVE-STOCK 


I present herewith catalog of the animals in the Department of Animal 
Husbandry, with approximate inventory values (September 30, 1912) : 


Horses 
1 Hackney stallion 16 work horses of various grades 
2 Percheron stallions 3 driving horses 
6 pure-bred Percheron mares I 3-year-old colt 
3 pure-bred Percheron yearling colts 2 2-year-old colts 
I pure-bred Percheron suckling colt 4 yearling colts 
16 2-year grade colts I team mules 


2 yearling grade colts 


Approximate inventory value, $16,600 
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Cattle 
16 Holstein cows 2 Ayrshire calves 
3 Holstein bulls 4 Shorthorn cows 
12 Holstein heifers 1 Shorthorn bull 
4 Holstein calves 1 Shorthorn heifer 
14 Jersey cows 2 Shorthorn calves 
I Jersey bull 2 Guernsey cows 
2 Jersey heifers I Guernsey bull 
3 Jersey calves 5 Guernsey heifers 
6 Ayrshire cows 1 Guernsey calf 
1 Ayrshire bull 9 grade cows 


Total, 90; approximate inventory value, $12,000 


Sheep 
6 Dorset sheep 46 mixed and grade sheep in early lamb 
10 Rambouillet sheep flock 
10 Shropshire sheep About 75 lambs 


32 pure-bred Shropshire ewes 
Approximate inventory value, $1,400 


Swine 
2 Cheshire boars 16 Cheshire young sows 
7 Cheshire brood sows 40 suckling pigs 


Approximate inventory value, $570 


MEANING OF THE POULTRY LIVE-STOCK 


The poultry flocks are kept primarily for instruction and for investi- 
gation. These purposes are considered to be of about equal importance. 
The flocks provide the laboratory materials with which the faculty and 
students work; they enable the teacher to apply the principles that are 
taught and the students to acquire knowledge and skill by contact. The 
flocks are also of value in providing instruction to the large number of 
persons who visit the college plant and the poultry farm. 

The annual sales from the flocks amount to six or seven thousand 
dollars. This business provides an opportunity for students to become 
familiar with the commercial side of poultry farming, from both the 
productive and administrative sides. 

Four to five thousand chicks are reared annually. The stock is reared 
on the poultry farm at Forest Home. The farm comprises 81 acres. 
It is devoted largely to clover, alfalfa, mangels, and grain crops, in 
order to demonstrate a desirable system of rotation for a poultry farm 
with the object of illustrating, by actual results, that the most profitable 
and the only permanent poultry husbandry must be based on the keeping 
of poultry as a part of a regular system of farm cropping, maintaining the 
fertility and reducing the cost of maintenance. 
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All the work of hatching, rearing, feeding, and the like, is performed 
by students or persons who have received instruction in class. The farm 
is a laboratory for the teaching and “ trying out ” of as many students as 
the facilities will permit. The working force, therefore, is frequently 
changing. The inexperienced persons are constantly taking the places of 
the experienced, the latter being recommended to positions of greater 
responsibility. 

A breed-testing project will soon be under way. The Poultry Depart- 
ment expects to give important assistance to poultrymen by trap-nesting 
flocks of fowls that are sent to be tested for prolificacy, quality of eggs, 
fertility, hatching power, and constitutional vigor. The chicks that are 
hatched from eggs laid by “ qualified’ hens are leg-banded and returned 
to the owners. By making it possible for poultrymen to breed from the 
most desirable hens, the Department has provided a way by which it is 
expected that the quality of the poultry in the State will be greatly 
improved. 

The superior laying qualities of certain of the college flocks justify the 
expectation that similar results can be secured by poultrymen generally, if 
they practice proper methods of selection, breeding, and care. The most 
productive hens (three-years records) bred or owned by any agricultural 
experiment station in the United States or Canada, so far as has been 
reported, are the following: 


Number | tst year | 2d year | 3d year | Total 


May Cormells .oe..e eis uss aoe 3,211 257 200 186 643 


mlacand Comelll: 20... 000 4.4. actor) 245 Light 158 534 
Pomel Supreme s../)..) ......4/) 3,418 242 198 213 653 


To September 30, 1912 


3,211 — 3d year ends December 6, 1912. 
9,363 — 3d year ends November 24, 1912. 
3,418 — 3d year ends December 10, 1912. 


The fifteen highest-producing pullets averaged 236 eggs each; best single 
flock of pullets averaged 182 eggs each per year. 


Twenty-nine flocks are used for investigative purposes, the following 
projects being now under way: 


1. The testing of eight methods of feeding fowls. 
2. A comparison of close confinement and range for egg-production. 
3. Breeding to increase egg-production. 
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4. Breeding to improve the market quality of eggs. 

5. A comparison of natural versus artificial hatching on egg-production, 
on fertility and hatching power of eggs, and on vigor of stock. 

6. The effect of the removal of the thyroid glands on health, pro- 
duction, and reproduction of fowls. (Cooperation with. Department of 
Physiology.) 

7. The effect of high-fat and high-protein content of the egg on the 
strength of chicks. (Cooperation with Department of Agricultural 
Chemistry. ) 

8. Methods of keeping eggs for hatching. 


POULTRY 
Number September 30, 1912 
WrekarOO(O) GI:50,.... 2226 see Weep eee eee ae $103.50 
"SERS, Sl OSS 0 PEI SA Ln Se ran. yecvacun heer he 77.50 
tememes (O09 (GC) $1... vw 06 3.0 ee ee Oe eee 5,063 .00 
etsants, 10°) $2.2. . 3.00 ota a pe ee ee 20.00 
aPotal) value... .t0:6<2e Aceeeioe eee eee eee $5,264.00 


The names of the breeds and varieties are as follows: 


Fowls 
Single Comb White Leghorns Buff Wyandottes 
Single Comb Brown Leghorns White Wyandottes 
Buff Leghorns: Light Brahmas 
Anconas Silky 
Black Minorcas Rumpless 
Silver Spangled Hamburgs Wild Gallus Bankiva male 
Single Comb Rhode Island Reds Buff Cochin Bantams 
Buff Orpingtons Cross-bred Barred Plymouth Rock and 
White Orpingtons White Leghorn, for experimental 
Barred Plymouth Rocks purposes 
White Plymouth Rocks 
Ducks 
White Pekin Rouen 
Wild Mallard Indian Runner 
Geese 
Toulouse 
Pheasants 


English Ring Neck 
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DAIRY BUSINESS 


The Dairy Department now leases and operates four receiving stations, 
as follows: 

Sage (about 9 miles from Ithaca), North Lansing (about 13 miles from 
Ithaca), Howlands (about 10 miles from Ithaca), and West Groton 
(about 16 miles from Ithaca). 

The 5uildings at these stations are rented by the Department, while the 
equipment is owned by the Department. The Department maintains and 
operates these stations in order to secure a supply of milk and cream for 
the instruction work in the dairy business. The capacities of these 
stations can be seen from the following figures for the fiscal year Octo- 
ber I, 1911, to September 30, 1912: 


Sage 
Demeesertiik TECCIVER. 4 52. Fle es ee eee tea nee 972,000 
Meera TECCIV Gis e620.) 6 ss eisai ec aw nso Scale miermand «ere es 43,127 
ER BOM TRC HA ONC ee chen Sot ios ocsicr ics Gieictsia ester 24-0 'a es $13,673.58 
MPR MO UMD ALT ONS © ccc's ih ei now w cislcl « Viele Gls Sie elt eiS ya es 38 
NM OERCO WS cose ie eels lt oe ae ol asele 5 ele sie. ebti ante are one.8)8 249 
Howlands 
DePmeMMMS ret TECCLVEM 52. fer sil apace nies «ete end bvae wre. 6 oes 1,116,049 
EERSTE PAL PGCCOIVER 50000 tet tes eit cps aokactee aS sie ne « 49,680 
PETC VAD OVE s.. Baer cr Siac ial oh wrest oe ea tobeiguaue ahs oven» $15,659.61 
ICAO EPIL EONS WMI Sats seacsre os (clet eras «oy ahete as Wheccs! cate e+ 47 
MRI PICR EN OCW Seekers Arai erat mtereralc. afelea Winte wle aid creates rain: ays 207 
North Lansing 
Bee Meow TECCIVEM) \ of. cc takes ce | diel eee wid eden 6 1,645,319 
Peerielivonmiabirecelved sc Note auhsisies Sse ald eb ears hace es 74,037 
Bee CO MaIEVADOVED. co. Ss cee iare led Sickie dole reac wse mee $23,443.70 
MIRON DALUOG EY Misc fc. sco toc ie sais te vee otemn a aces 67 
AS TamONTMCGWVS ore stent shove sha Haccce vane ote ke Se hes eee es 426 
West Groton 
Be lips radii LECELVEG: (eee ates iad seni cig ie ws tis ciars's ee ite 936,681 
Total Ibs. cream received (in addition to milk).......... 4,372 
BL Soafate RECERVER sas a2 tule aseheyerarceie oe ae Pinel oe eaten s 45,740 
mG rE IIe LO ME Me laatcucrle,s sos she ce Metis daub shee Pale $14,582.40 
MEO AL UONIS 9 oaren 5S charg ei <ee ers! oisper casts Seaeerare whe 50 


BMP GTEG De COWS. | Goon eoctelrs scien tere a Site els 6 2/eeie se Olen 225 
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Milk from Department of Animal Husbandry 


Motaleles. mal” secenved') . so 1. %....!.'< 2 MMe eee eee er 375,014 
PGE DS: TAt GPCCIVEC s o's i.e vin dos ka pete eee 15,143 
Naievonithe Aboversistrio.. i210. wheats Sue eee a $6,057.52 
Other local milk received at Dairy Building 
Dae ern ys: static PECEIMEUL YS ois bias Five. ss vtesdhe ERO EEE a x ove 9 o's 648,724 
Total lbs. cream received (in addition to milk)........... 49,108 
Peraios fat recenveds: Sea taas sess ote slew eer tele ese 38,703 
Me PALME AIO OR telat teenie ayn Fate eee asec s eras seme woe $12,356.21 
PACK EOL ALTOS... 114 het micnses attire tie She piss ew a's os 44 
STS COWS twig cy tre ernie ee Ramee re eh ne eee (not known) 


Cream received from Mekeel’s creameries 


Lob MSR YO gee heath eles vole Re ieee lie to. so) Ln er 107,599 
RMS ric TOGELVEC A fin oes i RUNES iis veo. es a 88 40,232 
nTeEmiie MEG ADOVEsc: OSes aio cic e eine Celilo oes ee ve eos $16,840.01 
Peete OL ALT OMS ct ces why eee See es lec as ee ee (not known) 


Cream received from Interlaken Elgin Creamery Company 


Sire SNCHEATIN PECCIVEE tre ro) <a suse wins Oevleis! else jn wo 0.0 29,575 
irre, Dave CELVCCays acs s glee suet eye tt ate aches 9 slays, o's 10,321 
RMA AEA SAN UE sone. slo ae ccs oie wie Mente bots ob os ie ae $4,716.42 
ROS ERMA OATH OTS ste NS oy 2 se cas ead eects arto ea o's sic)=, ore e (not known) 


The above supplies continue throughout the entire year with the 
exception of the cream that is bought of Mekeel’s and of the Interlaken 
Elgin Creamery Company, which is bought during the university year, 
primarily the three winter months, in order to provide sufficient product 
for all our instruction work. It is not possible for us to know definitely 
the total number of cows from which we receive products, but it is some- 
where between 1,500 and 2,000. 


Condensed statement of the commercial work of the Dairy Department 
for the fiscal year, October 1, 1911, to September 30, 1912: 


mata lbs. OL DUrtehinade: ney 22 culirw ves ihc Mies bead 322,740 
foal albs, cheddar. Cheese madenii. 6.4 eat kos «hwaet oe oh 37,319 
hiuamiier ‘or cottages cheese. ‘made.......ceekubnn sus © 26,458 
Nemiber of clah cheesesmade. «i \..y.s.it ensign eas va 632 


Dien ber Olu creamycChcese aiMade: . % 21s /.:.%tselaniein mie tenarciae ss 2,887 
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Sumer olive: Creat pmaden si. 08 ke ke ee le 85 
Ber eOr PINentO Cheese Inade.: MG... see le). 1,526 
Meares wmillc handled as bottled milk. ........:.......... 156,220 
errs atnGUnt aid, O° PatTONSr 2 6. 2.) hw Pe we als $104,446.98 
Total amount received from commercial sales........... $122,596.36 


The prices paid to patrons are based on New York quotations for 
butter, grade of firsts. During the last few years our prices have always 
been above this quotation, usually not much above in the summer months, 
but several cents in the winter when we are most in need of milk for 
instruction. 

The butter is sold chiefly to the Ithaca grocers at 2 cents above New 
York quotations for extras at the Dairy Department. Cheese prices are 
also based on New York quotations for ‘current make.” The bottled 
milk is retailed at 7 cents per quart. 


MISCELLANEOUS ACTIVITIES 


The foregoing statements and tabulations will give some idea of the 
complexity and also the extent of an educational establishment for 
agriculture. The work articulates with so many public and private 
affairs, touches so many and so varied interests, and is so .continuous 
throughout the year, that the burden on all members of the staff is very 
heavy. In the single matter of correspondence, for example, the pressure 
is great and practically uninterrupted. For the year ended September 30, 
1912, the Secretary’s office of the College wrote somewhat more than 
10,000 separate letters, not including circulars. The correspondence in 
the different large departments of the College is also very heavy, 
requiring the time of a large force of clerks to attend to the mechanical 
details. In nearly six months following October 1, 1911, for example, 
the single Department of Poultry Husbandry had written 4,282 letters 
in addition to issuing 1,182 form-letters. These various figures are 
indicative of the correspondence in the College at large. The pieces of 
mail that are handled by the mailing room, in second-class and other 
matter, of itself makes a large business; and yet the opportunities for 
service and the work that needs to be done are little more than touched 
here and there. The whole problem of rural life is as yet only imperfectly 
understood, and the means of reaching the situation are still very in- 
adequately developed. 

The College now comprises twenty-two teaching departments. At 
this writing there are thirty-six full professorships, between twenty and 
thirty assistant professorships, and many instructorships. The total 
roster, including staff and also helpers of all kinds, is more than two 


3 
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hundred and fifty. None of the departments has yet reached the normal 
limit of its growth, for the organization is recent and much of the work 
is novel. The members of the staff are working devotedly and almost 
without reserve. They should have more assistance and better salaries. 
Productive intellectual work demands an element of leisure and oppor- 
tunity for recuperation; and the best leadership requires a buoyant spirit. 

In the year ended September 30, 1912, we have added one new and 
separate full professorship, that of Farm Crops, and Professor E. G. 
Montgomery of the University of Nebraska has been chosen to the place. 
Professor Montgomery has had good experience in teaching this subject 
and in the experimental work underlying it, and he brings to Cornell the 
best thought and outlook in his field. 

We greatly deplore the resignation of Dr. B. M. Duggar, who is to 
become Research Professor of Plant Physiology at the Missouri Botanical 
Gardens. As Professor of Plant Physiology, Dr. Duggar has developed a 
most important piece of work in the College. Huis contribution has been 
the direct, able, and decisive work of the man of science, seeking truth 
for truth’s sake, and maintaining the highest standards of scholarship and 
attainment. 

We regret to report the death of John Craig, Professor of Horticulture 
and head of the Department of Horticulture. Professor Craig had been 
connected with the College for many years, serving the institution as 
supervisor of reading-courses, popular public lecturer, and helpful asso- 
ciate, as well as professor in his chosen department. He brought rare 
personal qualities to the work. 


PUBLICATIONS 


Aside from the reports of the different departments transmitted here- 
with in original manuscript, I am submitting the following publications 
to be contained in the Annual Report to the Commissioner of Agriculture: 

A statement of the Courses of Instruction in the New York State 
College of Agriculture for the year to begin October I, 1912. 

Bulletins of the Experiment Station as follows: 304, Substitutes for 
Skimmed Milk in Raising Calves, E. S. Savage and G. W. Tailby, Jr.; 305, 
The Cause of “ Apoplexy ” in Winter-Fed Lambs, H. H. Wing; 306, 
Classification of the Peony, L. D. Batchelor ; 307, An Apple Orchard Sur- 
vey of Ontario County, H. M. Martin; 308, The Plum Leaf-Miner, C. R. 
Crosby; 309, The Production of ‘‘ Hothouse’ Lambs, E. S. Savage and 
G. W. Tailby, Jr.; 310, Soy Beans as a Supplementary Silage Crop, E. R. 
Minns; 311, The Fruit-Tree Leaf-Roller, G. W. Herrick; 312, Germina- 
tion of Seed as Affected by Sulfuric Acid Treatment, H. H. Love and 
C. E. Leighty ; 313, The Production of New and Improved Varieties of 
Timothy, H. J. Webber ; 314, Cooperative Tests of Corn Varieties, E. R. 
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Minns; 315, Fungous Flora of the Soil, C. N. Jensen; 316, Frosts in New 
York, W. M. Wilson; 317, Further Experiments on the Economic Value 
of Root Crops for New York, E. R. Minns; 318, Constitutional Vigor in 
Poultry, C. A. Rogers; 319, Winter-Flowering Sweet Peas, A. C. Beal; 
320, Culture of the Sweet Pea, A. C. Beal; Circular 12, The Chemical 
Analysis of Soil, E. O. Fippin. 

The following Lessons of the Cornell Reading-Course for the Farm: 
Soil Series No. 1, The Soil: Its Use and Abuse, E. O. Fippin; Poultry 
Series No. i, Incubation.-Part' I, F. T. Finch; Poultry Series No. 2, 
Incubation.-Part II, F. T. Finch; Rural Engineering Series No. 1, Knots, 
Hitches, and Splices, H. W. Riley; Poultry Series No. 3, Feeding Young 
Chickens, Clara Nixon; Farm Forestry Series No. 1, The Improvement 
of the Woodlot, Walter Mulford; The Horse Series No. 1, Horse Breed- 
ing to Increase the Farm Income, M. W. Harper; Dairying Series No. 1, 
fractical Dairy Problems, H. E. Ross, E. S. Guthrie, and W. W. Fisk; 
Fruit-Growing Series No. 1, The Renewal of the Neglected Orchard, 
So, Wilson; Farm Crops Series No. 1, Alfalfa for New York, E. G. 
Montgomery ; Fruit-Growing Series No. 2, The Culture of the Currant 
and the Gooseberry, C. S. Wilson; Farm Crops Series No. 2, The Rotation 
of Farm Crops, E. R. Minns. 

The following Lessons in the Cornell Reading-Course for the Farm 
Home: Food Series No. 1, The Care and Feeding of Children.-Part I, 
Flora Rose; Food Series No. 2, The Care and Feeding of Children.-Part 
II, Flora Rose; Farm House Series No. 1, Household Decoration, Helen 
B. Young; Farm House Series No. 2, Household Furnishing, Helen B. 
Young; Rural Life Series No. 1, Reading in the Farm Home, Martha 
Van Rensselaer; Farm House Series No. 3, The Laundry, Flora Rose; 
Rural Life Series No. 2, Cornell Study Clubs, Martha Van Rensselaer 
and others; Food Series No. 3, Principles of Jelly-Making, N. E. Gold- 
thwaite; Food Series No. 4, The Preservation of Food in the Home.- 
Part I, Flora Rose; Food Series No. 5, The Preservation of Food in the 
Home.-Part II, Flora Rose; Food Series No. 6, The Preservation of Food 
in the Home.-Part III, Flora Rose and others; Farm House Series No. 4, 
Rules for Cleaning, Mary U. Watson. 

The following issues of the Cornell Rural School Leaflet: Vol. 5, Nos. 
pee; Vol. 6, No. I. 

Copies of the monthly Announcer of the College of Agriculture for the 
year ended September 30, 1912: October 1911, November 1911, December 
IQII, January 1912, February 1912, March 1912, April 1912, May 1912, 
June 1912, July 1912, August 1912, September 1912. 

Respectfully submitted, 
ee BA ks Y) . 
Director New York State College of Agriculture. 
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STATEMENT OF STATE MAINTENANCE APPROPRIATION: 


IQII-19I2 
October I, 1911 
EPROM ARION c/s. 5 .\eheies sso odie e e's os oo Oe 
Expended as follows: 
Office, printing and administration........ $27,501 12 
St bsp ec i) A aa LIO,15 2126 
Daim industry Maintenance.........2. 0: 11,327 19 
PaO CRM MIS DATICEY 6 tle eels oi a dew sSelel ewes 4,782 25 
AOMITME IGE gree ag Liss ls,= soe outa ete uve 3,397 03 
PHM MISGONOMICS 66.66. oo wie vie ee was eerie 220715 
“PUG 10 LS ee ar? 2,876 13 
EPMA SIOIORY v5.6 64 we. vie ede ete ees 2,013 952 
Pe Tert UC CLIATIICS © oy. (c= ence « o's 8. lee os 986 04 
ReMi MMIUCONOMIY:s 6.5. coil ec bas he ele oe 5438 
Meee Soca cra idhcna 0 se ols bow «= sbeleuointanane 493 45 
ie anaACeMeNt <6. adie. se ese ee ee 1,618 28 
PemiveMISDANGLY -°. 2-5 ois, oe sock beware 9,939 48 
LE) Sitio] Bi (20 bh 0 ree 742 24 
Pee mINaAtane-OLMdY. 1. 2. 22) oe eee 367 63 
PoC iayarnetet fclve sens vise sh cies estou ates 683 73 
SERPS he Ger 129 60 
DPE EDIAOW Aa L0.rs(crl0. safe dacs oem ae ee 118 54 
LGCPEEIES 7 8a ge 1,594 08 
einrattial ene). fetes 5 sas sees. tls sie o's alee ee 2,490 03 
LEEVnS (P75) 010) (01s Gh oe cr ee 1,943 67 
Hee AMM MCTUCE! © «5 6S0ci co ci) wrs'ae aa sies afele Sees 11,432 03 
Soul Tac siiVel [ayes le 1,536 71 
LESSEE ACES SS Sa a 757 47 


September 30, 1912 

Balance to meet purchases and obligations 
arranged for but not completed for 
AV AEMENLO OGEC™ Cre cctaiiis sis’ viase ce 6.6 = iosbis ¢ 15 


211,189 09 


$13,810 QI 
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r@ctober 1, 191T 
Appropriation for the promotion of exten- 


SUETT, TRATES esas cer cial ane eee PR Cee Cae ee 
Expended as follows: 

ince and administration................ $3,330 50 
MperraIsiO1 LEACHING: se 02. sfcle ised ose oe ns 8,990 87 
METS IPM eso ath ayo iota) ance ays a Sod eo a8 18,184 18 
Reading-Course for the Farm Home...... 1,690 53 
BEPMPUCEINOIORY, © ott «1s <n 0's reg 8 seed ss 2,068 28 
SUT UIS TAA Bae ee 668 23 
“i TOES LLG fg RON ag Re RA ae en 175 52 
MENG CONOMLY: cc oso ce tile ces es eh ue 370 34 
ee yh OMN Oy! 2 Oe ayeohiis cas wisis ae ose 3 042 1,097 35 
MPR LACEICE 9.6) Wiiis ete se no sie's,s waisvettels eis 659 47 
eet UNISDANOLY \. 2 ct s.c 5 vc vei oe c's 352 Ol 
Remmi (MERCI PIS EY ay 26 Cele. Sete) ecole Sah Sie 050.0 622 41 
MaRS EG wa Wei a shale: sot ote «sane ausyrisne''s 6's 255 99 
Pout NIMmaCeMent 0-042 ee tats ss ws oe 889 32 
2 SCUBA PSs DG eR ae nie eer 1,726 62 
Ree IACCALION 04 4)4 oS tcccc sre ess ea a 8 t 958 69 


PME AIMOO RY visa 2 ee ow sig sols e es sw 871 59 


September 30, 1912 

Balance to meet purchases and obligations 
arranged for but not completed for 
PIVEN tOn Cate. 2 2%! .le o's see ance sss 
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PU ENS: ton 


Received 
BEMIS ENEINC ate eis eke aie e's cin arenes exec oc. s iene $13,500 OO 
BMP AM SMISIEGM cr ey ola ahejerac’s so als, vere > mise 13,500 OO 

Expended as follows: Hatch 

(PSURGS) A oOo Tee $6,588 31 
Meo SG PPM dts. ahs) she eheys.jor cols S s fo-e.s Blac aes 2,987 88 
REMAIN Gh as slo sche els ai ea0e eS aflee S lae was 698 05 
Pestacel and StatiOnery.. sur. c2 ss 8. 2a 0 oe [116 20 
PEN CUNEEATIC EC XPTCSS << 'ss\ eis a iaie gant stele 62 08 


Pleat loht, water, and power. .......... 69 32 


liii 


$50,000 00 


43,517 90 


$6,482 I0 


FUNDS, 


Expended 
$13,500 00 
13,500 00 
Adams 
$9,231 06 
2,689 O61 
160 86 

20 19 


eoeeereoerer ee eee 
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Chemicals and laboratory supplies...... 77 54 401 42 
Seeds, plants, and sundry supplies....... 498 06 108 31 
ie mie ris} atolls cue ate bs 4 lm 50 sale einer 28 50 2 00 
RTS PUI Stet Mer sie aye hee pe 5/0) 6 wisieipl gles OOO bcs f a2 Pee 
MMe es a hc gira eK STR Uy. «ein lo. alin e's ml ate II 10 66 34 
Tools, machinery, and appliances........ 228 61 83 76 
UENCE ANC AXEUTES Ss. vise. ij oi0 8a oes 5,6 83 35 41 87 
WBS OSEOCIE eae ects cetele o fala,o)ehs'<o: 5 4,0. Mande ie « 175, OO) %s sss dieetetaneem 
Geral EXPCNSES 5 i:ts 2s 6 nels es 00st mins 132 27 51 96 
aOMMOCNt EXPENSES bis <' 2 «nyse ce we one oe 27 00. .«.esn 
Praia satic Landa vere 6c 6 6-05.62 0,08 666 63 642 62 
$13,500 OO $13,500 00 


March 23, 1912 
L. H. Bairey, Director, N. Y. S. College of Agriculture, Ithaca, N. Y. 


Dear Str.—As per request, I have made a careful examination of the 
books and records of the above College and would report as follows: 

1. The appropriations of the State of New York from October I, 1910, 
to March I, 1912. 

2. The Federal appropriations from July 1, 1910, to March 1, 1912. 

3. The agricultural and State income from August 1, 1910, to March 
ty oe 

Copies of all vouchers for disbursements pertaining to the above are 
on file and correct. 

The incomes from the departments of Poultry Husbandry, Dairy 
Industry, Animal Husbandry, Pomology, Horticulture, Farm Practice, 
etc., agree with the records in the main office, and the treasurer’s receipts 
are on file covering the entire amount so reported. 

Respectfully submitted, 
(Signed) WALTER B. BUTLER, 
Public Accountant. 


DEPARTMENT OF FARM MANAGEMENT 
TEACHING 


There was a total of 168 registrations in different courses during 
the first term of the past year, and 112 registrations during the second 
term. A total of 682 hours of instruction was given by the depart- 
ment. Fourteen graduate students were registered. In addition there 
was a registration of 37 in the Summer School. 


INVESTIGATION AND EXTENSION 


There are three chief lines of investigation and extension work, as 
follows: (1) Agricultural surveys; (2) studies of successful farms 
found by survey work; (3) cost accounting. In addition, some work 
is being done on farm layout and on other minor problems. 

The agricultural survey of 671 farms, in five townships in the 
northern part of Livingston county, will soon be ready for publication. 
The tabulation of the survey of 755 farms in Jefferson county will be 
completed sometime during the coming year. The work on both of 
these had to be discontinued during the summer because of lack of 
funds. 

During the past summer the survey method has been tested in ob- 
taining data on cost of production. Mr. Thompson obtained records 
for 223 farms in Delaware county, on the cost of producing milk. 

The Department is continuing to study the most successful farms 
that are found by survey methods. The study includes not only those 
that are the most successful of all, but also those that are the most 
successful under special conditions, such as small farms, successful farms 
with small capital, and successful farms on unfavorable soil types. Suc- 
cessful tenants are studied as they change to new farms and the records of 
the old farms are obtained under different management. We hope to 
continue this work permanently. The work is being done by Professor 
Livermore. 

The writer spent six years in keeping cost accounts and each year 
simplified the methods, until we now have a system that can be used by 
some farmers. In 1910-1911 five farmers cooperated in this work. This 
year a complete set of cost accounts is being kept by these methods on 
26 farms. Mr. Ladd is in charge of this work, which is now being done 
in cooperation with the United States Department of Agriculture. 
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RECOMMENDATIONS 


Perhaps the greatest need in the Department at the present time is 
for one man to devote his entire time to attending meetings and fairs, 
helping farmers replan their farms, and doing other kinds of extension 
work. 

The greatly increased registration of students in the fall of 1912 
makes it important that at least two men be added to the teaching 
force. Otherwise, there is not time for conducting the survey work. 
The head of the. Department should be free from teaching for at least 
half of the year, in order to write up the results of survey work. Thus 
far this work has been done at night and during vacations, but now 
there is too much to be done in this way. 

G. F. WARREN, 
Professor of Farm Management. 


—— 


mePARTMENT OF FARM PRACTICE AND FARM CROPS 
TEACHING 


At the close of the college year 1910-1911 the Department of Farm 
Crops, which previous to that time had been associated with Farm 
Management, was separated from Farm Management and united with 
Farm Practice under the designation of Department of Farm Practice 
and Farm Crops. 

Dr. P. J. White, who had charge of the teaching work in farm crops, 
soon resigned to accept a professorship in Pullman, Washington. Pro- 
fessor E. G. Montgomery, of the University of Nebraska, was engaged to 
take charge of the teaching of this branch. As Professor Montgomery 
could not arrive in Ithaca before January I, 1912, no courses in farm 
crops were given during the first half-year. During the second half- 
year 155 students registered for the work, 139 of whom received credit 
for the course — totaling 514 credit hours. In the Summer School 25 
students were registered in Course 3 and 20 students in Course A, 
giving a credit of 42 teaching hours. (As the Winter-Courses are 
considered a part of the extension work, the teaching done by this 
Department in those courses is given under that head.) 


INVESTIGATION 


The investigative work of the Department continues along the lines 
mentioned in previous reports, namely: durability of several roofing 
materials; durability of wire fencing material; the adaptation of vari- 
ous forms of lime for alfalfa-growing; the renovation of pastures; the 
renovation of depleted land without manure. 


EXTENSION 

Muanter-cotirse students in Apronomy...........000e02+.06- 199 
Winter-course students in Farm Structures..... oom eucute A5 
Be Ie SENOS) AttetiGedss 2.52 s6s Jace & =p <[oce; 5 fo de’ esolnns alae eyes 7 
MPMTIRECEITIOS ALLEMOEM 21 ja.2 2. cle cioce es wal erele stele s cuties ieee II 
Berets WAT COUMLY ASENES 528. <i. ise 0 seas the ele ene s wceys 
ne SISIIEYGLNE 2 GA Set tin or eee eae ae Oa Pe 84 
Cooperative experiments supervised: 

RmDir TN ate ren Pea NES ot aps vacated ery carb © vale ieee o'ay5 del 28 

UT BO hs ak oI eet ht Zoica os 2 ad, 0/5 elnfehoys 21 
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The correspondence originating in the office of the Department has 
amounted to 4,100 letters, and enough letters have been answered for the 
Extension Department to bring the total up to about 6,000. 


THE COLLEGE FARM 


The principal activities conducted on the college farm for the season 
of 1911-1912 consisted of the growing of the following crops: 


GeeR Products (as far as 
harvest is completed), 
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Wheat.. 1 hay ee ee ee a 100 bushels 
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About 120 rods of tile drain has been installed in Field No. 11. A 
steel-girder, concrete-floor bridge has been built across Cascadilla 
Creek on the Ithaca-Dryden town line. More has been done in clearing 
out the stone from old hedgerows than for several seasons past. This 
Department has furnished the horse labor, and the Animal Husbandry 
Department the man labor, for grading around the state barns. 

During the year we hauled 809 loads of manure from the city and 
applied it to the farm lands. We have also hauled to the fields 1,293 
loads produced at the college barns. J. L. STONE, 


Professor of Farm Practice and Farm Crops. 


DEPARTMENT OF PLANT-BREEDING 
TEACHING 


The teaching division has continued to make very rapid progress 
since the last report of the Department. The number of students regis- 
tered' in the different courses was as follows: 
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This is the only college department in the United States in which 
the entire attention of the staff is directed toward instruction and inves- 
tigation in plant-breeding. As a consequence, many teachers through- 
out the country look to the staff to set the standard for instruction in 
this subject. The importance of leadership in this direction will be 
better understood when it is pointed out that in a study of the present 
status of plant-breeding instruction in this country (made in Feb- 
ruary, IQII) it was found that over one thousand students of collegiate 
grade are pursuing plant-breeding studies in the United States. 

In regard to graduate students, the study of the present status of plant- 
breeding instruction gave registration in the colleges of agriculture as 
follows: New York, 27; Illinois, 6; Nebraska, 3; lowa, 3; California, 2; 
Missouri, Ohio, Minnesota, and New York (horticulture), 1 each. There 
is an increasing tendency for Cornell graduates to pursue graduate work 
in plant-breeding. For a time practically all graduate students in this 
field came to us from other institutions; at present there are 13 Cornell 
seniors pursuing senior thesis work in plant-breeding, most of whom will 
continue in postgraduate work. 
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During the past year, Cornell University has awarded advanced degrees 
for work done in plant-breeding by graduates who came from the fol- 
lowing institutions: Ph.D. (Major): Virginia Polytechnic Institution, 
Utah Agricultural College, Illinois Wesleyan (2), University of Florida. 
Ph.D. (Minor) : New Hampshire College. M.S.A. (Major) : Iowa State 
College, North Dakota Agricultural College, Kansas State Agricultural 
College. M.S.A. (Minor): North Carolina College of Agriculture and 
Mechanical Arts, Massachusetts Agricultural College. 

Special attention has been given in this Department in the past year 
to methods and materials used in teaching graduate and undergraduate 
courses, in the latter case with reference to laboratory work. The 
graduate students have undertaken a systematic indexing of articles on 
genetics in above seventy publications both in this country and abroad. 
The Department has cooperated with other agencies in the University for 
stimulating work in genetics. The recently organized Eugenics Club of 
Cornell University has received much assistance from the Department. 

The following articles, written by Professor A. W. Gilbert, have 
recently been published and are intended to be of assistance to persons 
teaching the subject: 

The Present Status of Plant-Breeding Instruction in the United States. 
Annual Report of the American Breeders’ Association, Vol. VII. 

Suggestive Laboratory Exercises for a Course in Plant-Breeding. 
American Breeders’ Magazine, Vol. II, No. 3. 

Suggestions for an Undergraduate Course in Plant-Breeding. Annual 
Report of the American Breeders’ Association, Vol. VI. 

Another article by the same writer, on graduate instruction in plant- 
breeding, will soon appear. 


Recommendations 


The Department wishes to express with renewed emphasis the recom- 
mendations of former years. Lack of room greatly handicaps the work, 
especially the instruction to graduate students. Larger funds should be 
allotted for the purchase of books with which to build up a department 
library. The facilities of the university and agricultural libraries are now 
very inadequate for the use of such large numbers of students as come 
to us for instruction. 

A strong course should be developed in seed-growing and seed-pro- 
duction, with an expert in charge. The seed business of this country 
has become enormous and some definite instruction should be given here in 
that line. We have had in our classes in the last few years a large 
number of young men who have been sent to us from very prominent 
American seed houses. 
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A course with special reference to breeding horticultural crops might 
reasonably be added if sufficient funds could be obtained. 

The very large number of graduate students require much more green- 
house space than we have at present. So much research work must be 
done in the wintertime that much space under glass is required. 


INVESTIGATIONS 


Experiments in breeding timothy 


The timothy-breeding experiments, which have been under way since 
1903, are continuing to give very interesting results. During the course 
of the investigations a large number of distinct varieties, possessing a 
great many divergent characters, have been isolated. Many of these 
are of value only from a scientific standpoint, but others apparently 
possess great value for practical cultivation. 

For six years, tests have been made of the comparative vields of dif- 
ferent types when grown in rows, and for three years similar compara- 
tive-yield tests have been made with 17 new varieties sown broadcast 
in plats. The possible value of the results obtained are forcibly sug- 
gested by the yields of the broadcast plats. In testing these 17 new sorts, 
they were planted in comparison with check plats sown with the best 
timothy seed that could be purchased on the market; there being 7 check 
plats equally distributed among the 17 plats of the new varieties. 

The average yield for the check plats for three years was 5,211 pounds 
per acre. The average yield for the 17 new varieties for three years 
was 6,667 pounds per acre, which shows.an average gain of 1,456 pounds 
per acre in favor of the 17 new sorts. These figures include all the new 
varieties. It is obvious, however, that some of the 17 new strains must 
be superior to others in the production of high yield. This is actually the 
case, and certain strains — namely, selection numbers 1,611, 1,627, and 
1,629 — gave increases of 1,943 pounds, 2,707 pounds, and 2,840 pounds, 
respectively, over their check plats, thus showing their superiority over 
some of the other sorts. 

In addition to the above plats several other broadcast plats were sown 
in the fall of 1911 and again in September, 1912, in different parts of 
the State. 

Since some of these 17 new strains gave promise of high yield, it was 
thought best to plan a distribution of seed to different parts of the State. 
About seventy-five lots of seed of the best sorts were sent out to farmers 
in various parts of the State during the fall of 1912, and, in addition to 
these, seed was distributed to a number of farmers in Jefferson county 
with whom a cooperative contest had been arranged. This contest will 
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be described mo<e fully under ‘“ Extension.” It is planned to multiply 
the seed of these varieties and make a general distribution as soon as 
possible. 

Whenever promising sorts have been obtained they have been planted 
in isolated beds surrounded by rye or other crops, and grown to produce 
pure seed. Some of the isolated plats were increased in size during the 
last year and several new plantings were made of the many different sorts. 
The new plantings contained both the promising economic strains and 
those that are kept purely from scientific interest. 

In the fall of 1912 several hundred seedling timothy plants from some 
of the very best strains were distributed to a few farmers in different 
parts of the State. This had nothing to do with the seed distribution, but 
was merely an attempt to get the farmers to take up the selection of 
plants suited to their own farms and conditions. 


Corn-breeding experiments 

The corn-breeding experiments that are being conducted by this de- 
partment have been continued as in preceding years. Selection plats of 
Pride of the North at Aurora, and Funk’s Ninety Day at Ballston Lake, 
have been under observation for five years. A similar selection of 
Reid’s Yellow Dent was conducted for two years at Ithaca and then 
transferred for two years to Utica. This variety has, in general, proved 
so late that in Ig1I it was transferred to southeastern New York, at 
Bedford Hills, where it will be further selected and thoroughly tested. 

At Bedford Hills an experiment in the selection of Funk’s Ninety Day 
is also being conducted, having been started in 1910 from seed from the 
plat at Ballston Lake. In fact, the seed from the ears that were used 
for planting the Ballston Lake plat in 1910 was divided, and part of 
each ear was planted at Bedford Hills and part at Ballston Lake. 

The main object of these experiments is to obtain earlier varieties of 
corn that will mature seed under New York conditions and will also 
give a high yield of grain. These different sorts are responding very 
markedly to the selection for earliness. The effect of selection was well 
demonstrated in the following manner at the Ballston Lake plat in 1911: 
A general lot of select seed was obtained by taking a small quantity of 
seed from each of the ears selected for planting. This was used to com- 
pare the gain in earliness by planting it in alternate rows with the original 
seed with which the selection was started. The original seed used in the 
test was obtained by mixing kernels from each of the ears planted in 
starting the selection the first year, 1908. The crop from these alternate 
rows was harvested and carefully compared with reference to earliness. 
It was found that in the rows grown from the improved seed 72 per 
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cent of the ears were fully ripe when husked, while in rows grown from 
the original seed only 13 per cent of the ears were graded as ripe and, in 
fact, these few were not so ripe as the ripe ears of the improved strain. 
This degree in ripeness, so far as could be judged by observation, repre- 
sents a gain of at least two weeks in earliness or time of maturing. Dur- 
ing the selection careful attention has also been given to productivity and 
the early strain remains fully as productive as the original variety. 

Fully as striking results in the decrease of the season required to 
reach maturity have been obtained with the Reid’s Yellow Dent, but this 
variety as yet remains rather late for New York conditions. 

In connection with this corn-breeding work it is thought well to deter- 
mine whether these new strains of dent corn that will mature seed would 
be of as great value for silage purposes as strains that are later and do 
not mature seed under New York conditions. With this in mind an 
experiment was started in I91I to compare the silage value of these 
selected sorts with some of the common silage corn. This experiment 
is to be continued in two piaces during 1912. It is thought that such a 
study, for two or three years, will show whether it is possible to obtain 
an all-purpose variety —in other words, a variety that will be desirable 
for both silage and grain. 

While these breeding experiments have been under way, many notes 
have been taken on the parent ears to learn, if possible, whether there 
are any visible seed-ear characters that may indicate high yield or earli- 
ness. These experiments have not been completed as yet. Some of the 
new sorts have reached a stage where it seems that the Department is 
justified in distributing seed in certain parts of the State, and such a 
distribution has been planned for 1913. 


Cereal-breeding experiments 


The cereal-breeding experiments are being conducted in cooperation 
with the Bureau of Plant Industry of the United States Department of 
Agriculture, and include at present the breeding of oats and wheat. 

Oat-breeding experiments.— The testing of the hybrids and selections 
made by Professor J. B. Norton, of the Department of Agriculture, has 
been continued during the past year. The test has now run through six 
seasons, having been begun in 1907 and continued to date. The yields 
of grain from the different varieties have been carefully determined 
each year and it is now possible to draw some conclusions from the 
results. 

For the seasons of 1911 and 1912 the yield of straw has also been 
obtained, since it seems desirable to have strains that yield large amounts 
of both grain and straw. 
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In some cases there is very little indication of the tendency to repro- 
duce high yield, while in others this tendency seems to be very evident. 
Certain of these strains have given high yields throughout the period of 
testing, and therefore it seems that these varieties give good promise of 
being high yielders under New York conditions. There now remains, 
however, the testing of these strains in comparison with the standard 
varieties grown in New York. Such a test was begun in 1910. For the 
years I9I0, 1911 and 1912, the average yield of the best ten hybrids was 
57 bushels per acre and for the best ten selections was 56.4 bushels per 
acre, while that for the best eight varieties was 53.1 bushels per acre. 
This test was conducted in a uniform manner, so that the ordinary 
varieties (commercial) grew side by side with the hybrids and selections. 
Since our soil is very ununiform, these varieties were planted in rod rows 
which were repeated many times through the field, thus placing the differ- 
ent strains on different types of soil. In this way we were able to conduct 
a very careful test and thus learn the value of the different hybrids and 
selections. : 

Another interesting factor brought out in connection with the experi- 
ments is the comparison between the yielding capacity of the hybrids and 
selections. 

In 1907 the tests of all hybrids gave an average of 50 bushels per 
acre, while the average of all straight selections gave a yield of 49.4 
bushels per acre. In 1908 the calculated average yield per acre of all 
hybrids was 55 bushels and of all straight selections 49.3 bushels. In 
1909 the average yield of all hybrids was 36.5 bushels per acre, while 
that of all straight selections was 38.9 bushels per acre. For 1gio the 
average yield of all hybrids was 64.6 bushels per acre, while that of all 
selections was 59.9 bushels per acre. For 1911 the average yield of all 
hybrids was 45.9 bushels per acre, of all selections 48.7 bushels per acre. 
For 1912 the average yield of all hybrids was 52.5 bushels per acre and of 
all selections 51.1 bushels per acre. The average for the six years was, for 
the hybrids, 51.3 bushels per acre and for the selections 49.8 bushels per 
acre. The averages for the six years show that the hybrids gave a higher 
yield than the selections, and seem to indicate that, so far as yield is 
concerned, the hybrids are better, on the average, than the selections. 

The data thus far obtained furnish considerable evidence of the value of © 
different classes of hybrids. It would seem that the most promising 
combinations of those tested for New York conditions are: Burtt 
crossed with Sixty Day, Garton’s Tartar King crossed with Clydesdale, 
Sixty Day crossed with Probsteier, and Sixty Day crossed with Clydes- 
dale. These conclusions cannot be taken as absolute, since other com- 
binations than those tested might prove to be more promising. 
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This past year many other commercial varieties of oats were added 
-to those already being tested. This was done in order to determine 
whether the hybrids and selections were better than some of the com- 
mercial varieties already on the market. 

About three thousand plants each from several of the most promising 
commercial varieties were grown during 1912 with the intention of making 
new selections. These plants were grown one foot apart each way, so 
that all would have the same cultural conditions, and selections were 
made from the field. 

During the summer of 1911 and the following winter in the greenhouses, 
many new hybrids were made with the hope that certain other combina- 
tions might be found which would prove of value for New York con- 
ditions. 

In the spring of 1912 seed from some of the best hybrids and selections 
was sent to several parts of the State, where cooperative tests were to be 
made comparing these new strains with some good commercial varieties 
grown locally. The yields from these tests have not all been obtained 
as yet, but indications are that certain of the strains will prove to be 
very good for some parts of the State. 

The investigation to determine whether it is possible to produce a 
winter oat suitable for New York conditions is still under way, although 
results have advanced little in addition to what has been announced in 
previous reports of the Department. Several individual selections of 
plants have been tested with the hope of obtaining some good strains 
that will withstand the winter and give high yields. The main object 
of this investigation is to overcome low yield due to the fact that because 
of bad weather in spring many fields have to be seeded very late. Ex- 
perience has shown that the late sowing of oats, as a rule, gives lower 
yields than do oats seeded earlier. It is thought that if a winter variety 
can be obtained, the seeding can be accomplished in the fall as is done - 
with winter wheat, and thus the late spring planting would not so ma- 
terially affect the yields. It is not possible at present to make any pre- 
dictions regarding this line of investigation, but results obtained thus far 
certainly justify its continuance. The winter oats ripened about two - 
weeks earlier than spring oats and were much freer from smut and 
rust. 

In addition to the oat experiments just outlined, for the past two years 
the Department has been conducting an experiment to determine whether 
the ordinary method of testing different varieties of oats is the best one to 
use. In ordinary practice, oats are sown at a certain rate per acre. The 
number of bushels per acre sown is usually determined by either measure 
or weight, but, owing to the fact that some strains are large-grained and 
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some small, this method of seeding may give a very different stand for 
different varieties of oats. With this in mind the same weights per 
acre were planted, and at the same time the seeds were sown in such a 
way that the same number of kernels were sown for the different varie- 
ties, thus getting nearly a uniform stand. The experiment has not been 
carried far enough to draw definite conclusions, but so far it is shedding 
some light on the question and it indicates that the practice of sowing the 
same amounts of seed per acre may not always be best to follow. This 
experiment is to be continued. 

Wheat-breeding experiments.—The wheat-breeding experiments have 
been continued in much the same manner as outlined in previous reports, 
except that fewer varieties have been grown, but more selections of 
individual plants of the more standard varieties have been tested to a 
greater extent. Several hundred strains from about a dozen standard 
varieties have been tested in rod rows, in order to get some com- 
parison of yields between varieties and also between different strains 
within the varieties. 

From the results of these experiments for the last three years it would 
seem that we have some selections, when tested under uniform conditions, 
which give promise of much greater yields than the varieties from which 
they were selected. These selections were made from several well- 
known varieties of wheat, such as Rural New Yorker, Prosperity, Seneca 
Chief, Dawson’s Golden Chaff, New Soules, Fultz, and various others. 
During the course of this selection, strains have been isolated that yield 
three to five bushels per acre more than the varieties from which they 
were selected, showing the possibilities of selection. 

For the years 1911 and 1912 the yield of straw has also been obtained, 
since the value of straw has become so great that it seems desirable to 
obtain strains of wheat that will give high yields of both straw and grain. 

During 1912 several commercial varieties have been added to our 
series,.to test further the new strains that we have under trial. 

During the summer of 1912 several hundred new head selections were 
made from some of the more common commercial varieties. These 
have been planted in the field, with the hope of obtaining some desirable 
strains for multiplication and distribution. Small amounts of seed of 
our most promising strains were distributed in four different localities 
this fall. 

A few strains of both wheat and oats have shown that for certain parts 
of the State they are superior to the commercial varieties, and it seems 
desirable to multiply these just as rapidly as possible. At present the 
Department has on hand a considerable quantity of oats which it plans to 
distribute in 1913, and the best strains of wheat are being increased so 
that seed of these may also be distributed in 1913. 
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Potato-breeding experiments 


The potato-breeding experiments outlined in previous reports are 
being continued. The greater part of these investigations is of scientific 
nature, designed to test in a thorough manner the question of whether 
improvement can be made by hill selection, or whether differentiations 
can be obtained within pure-tuber lines. These experiments should 
ultimately furnish conclusive evidence of the value of hill selection, 
which is now advocated as a desirable method to pursue in potato- 
growing. The value of this method has been seriously questioned, and 
it is highly desirable that definite proof be obtained either favoring or 
opposing the practice. 

Two lines of experimentation are under way on this subject: first, 
a selection within pure-tuber lines, that is, within a progeny known to 
have been derived from a single tuber; and second, a practical hill-selec- 
tion experiment, carried out as a grower might be expected to select hills 
in improving his crop. 

Aside from the above experiments a considerable number of potato 
seedlings have been grown and tested. Here data are being obtained on 
the variation of potato seedlings, and observations are being made to 
determine how soon a definite conclusion may be reached regarding the 
value of a seedling. It is also hoped that in this experiment some of the 
numerous seedlings may prove to be valuable sorts for cultivation. 


Forage crop investigations 


Little advance has been made in the forage crop investigations men- 
tioned in the previous reports of this Department, as the crowding of other 
experiments has prevented the specialization on these lines of work. 
Several different strains of brome grass have been isolated and these are 
being tested to determine what value they may possess as forage plants 
for New York conditions. Such alfalfa selections as have been made 
have been interrupted by the failure of the plants to set seed under our 
conditions. It would seem from the observations thus far made that the 
first step in any experiment in the improvement of alfalfa for New York 

conditions must be directed toward strains that will uniformly set seed 
under those conditions. 

The experiments with cowpeas are still under way, and it is believed 
that early strains which will mature seed in this latitude can ultimately 
be obtained. 

Adams Act research 


The work on projects outlined under the Adams Act has been con- 
tinued in accordance with the plans stated in previous reports. Many 
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interesting results have already been obtained and are being tested as 
rapidly as possible. 

Studies on variation — In starting the work of this Department in 1907, 
it was conceived that the most important problem in the field of breeding 
was to determine what factors influence variations and what can be done 
to force variations in plants. Variation is important in the starting of any 
breeding work ; in fact, no advance can be made without variation. With 
this in mind a great deal of work has been conducted in the Department 
in order to obtain further knowledge on the subject of the production of 
variation. 

The special problems which are being studied under this general head- 
ing were siated in previous reports and need not be announced here. 

Some experiments to test the so-called Knight’s Law, that high feeding 
increases the range of variation, were conducted by Dr. H. H. Love and 
have been published in Bulletin 297. A similar series of experiments are 
being conducted by Dr. C. H. Myers and a part of these results will be 
published within the coming year. 

Some very interesting experiments to determine the effect of tempera- 
ture changes in producing variation have been conducted for the past 
three years by Dr. R. J. Evans and A. W. Drinkard. The material used 
was Stellaria media and browallias. The results of this work will prob- 
ably be published during the coming year. 

Another extensive experiment in this same field is a study of the varia- 
tions in the common oxeye daisy (Chrysanthemum leucanthemum), con- 
ducted by Dr. H. H. Love. Here a study of the range and amount of 
variation in different habitats and under cultivation is being made. The 
variation in the same locality in different seasons, and the change in type 
from the beginning to the end of the blooming season, are other phases 
of this problem. 

Studies on the laws of inheritance—rThe studies of hybrids and the 
segregation and inheritance of characters are being conducted and ex- 
tended as rapidly as possible. Doctor Gilbert’s experiments with hybrid 
tomatoes and with phlox are practically completed and are being prepared 
for publication. Particularly interesting results have been obtained in 
these experiments on the inheritance of size in tomatoes. 

A similar study, which is being conducted on a fairly extensive scale, 
is in progress with peppers. The pepper furnishes a number of con- 
trasted characters in its numerous varieties, and affords a fine field for the 
study of problems of inheritance. Such characters as yellow and red 
color, erect and reversed fruit, presence or absence of chlorophyll in the 
young fruit, and presence or absence of pungency, segregate and are 
inherited in Mendelian proportions. The question of bodily characters, 
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such as erect or horizontal branching, large or small branches, has been 
carefully considered, and it seems that these characters evidently behave 
in a Mendelian manner. 

Another interesting observation in connection with these experiments 
is the fact that in the third generation of these hybrids many types show- 
ing intermediate sizes and forms of fruit are apparently reproducing these 
intermediate forms true, while by the law of segregation they would be 
expected to split into the two parental types. The explanation of this 
phenomenon has not yet been found. 

A preliminary paper on these experiments has been published and a 
detailed report of the results of the experiments will be issued as soon 
as possible. 

Other Mendelian studies are being made with oats, radishes, browallias, 
morning-glories, and the like, and many data of interest are being 
accumulated. 

Studies on mutations and their use in breeding.— It is obvious that the 
investigations of mutations must be closely associated with the studies of 
variations, as at present we know very little regarding the causes of 
mutations. Among the most important studies of this nature under way 
are those connected with the timothy-breeding work and the study of 
variations in the daisy. The striking variations that have been found in 
timothy, some of which have formed the basis of valuable new varieties, 
are apparently to be classed as mutations, and careful studies of them are 
being made to determine what they are. In the timothy work all types 
of variations are being isolated and studied regardless of their value in 
order to obtain, if possible, some idea of the nature of the variations. In 
any case this study will furnish an extended analysis of the characters 
of timothy and of their combination in different races now existing but 
mixed indiscriminately in what we know merely as timothy. 

A large number of strikingly different types, which are probably to 
be considered as mutations, have been found to exist in the wild daisy. 
These have been isolated and plantings made from them. Careful notes 
are being taken and further plantings made in order to determine 
whether these different types reproduce their characters as mutations 
should do, or whether they are merely environmental variations. 

Studies on the cumulative action of selection—The studies on this 
subject, which are mainly with wheat and oats, are being continued, but as 
yet there are no results available for publication. Experiments of this 
nature must be conducted for many generations before any conclusions 
may be drawn. 

Correlation of characters— One of the very important problems in 
breeding is to know the interrelations of characters, or the correlation of 


Ixx DEPARTMENT OF PLANT-BREEDING 


characters, and much time may be saved in selection work if the relation- 
ship existing between different characters is known. 

Correlation studies have been made with wheat, oats, corn, peas, and 
other plants. In each of these crops a considerable number of characters 
have been noted. Most of these studies have dealt with the relation of 
certain measurable characters to yield. This has been done in order to 
determine what characters for the different crops may be used in further 
breeding work, so that intelligent selection for high-yielding strains may 
be conducted. Several papers on this general subject, which have been 
prepared by members of this Department and by graduate students, either 
have been published or soon will be. 

Studies on bud variation— One of the principal lines of investigation 
under this heading is that to determine the range or degree of variation 
in potato families which have been developed from a single tuber and 
constitute what we may call a pure-tuber line. Many selections of 
variations in yield, shape of tuber, and the like, within these pure lines, 
have been made in order to determine whether such visible variations are 
inherited and whether advance in different directions may be effected 
through selection. 

A knowledge of this subject is fundamental in the practice of the hill 
selection of potatoes, as mentioned previously in this report, and definite 
knowledge is very much desired. 


EXTENSION 


The special fund for the extension work of the Department of Plant- 
Breeding became available October 1, 1911. At that time it was thought 
advisable to conduct this extension activity along three lines: first, co- 
operative and demonstrative work with individual farmers; second, dis- 
tribution of new varieties of timothy, oats, wheat, corn, and the like; 
and third, educational activities, such as exhibits, lectures, instruction 
in extension schools and short courses, special field meetings, and the like. 
The results of the efforts along these special lines are given in detail below. 


Cooperative and demonstration plats 

It is believed that the cooperative and demonstrative work with individ- 
ual farmers is very important. Farmers of the State are becoming alive 
to the value of well-bred seed. They are beginning to realize that “ blood 
tells” in agricultural crops as well as in agricultural animals, and a 
large part of the correspondence of this Department consists of requests 
for improved seed. Very few growers, however, have realized the possi- 
bilities of their own individual work in this regard. Therefore it has 
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seemed necessary to conduct a campaign of education by means of 
cooperative and demonstrative experiments. A comparatively large 
number of these are well under way. 

Among the experiments now started are seven corn-breeding plats and 
as many potato-breeding plats, distributed in Saratoga, Cayuga, Jefferson, 
Westchester, Wyoming, Dutchess, Erie, and Orange counties. These 
plats are being conducted under the personal supervision of this Depart- 
ment. In every instance careful outlines of method have been furnished 
and these directions have been supplemented by personal visits at im- 
portant stages of the work. 

Other cooperative work is with wheat and oats. This might be con- 
sidered partly under the distribution of seed, but at the present stage it 
may be well to consider it here. In the work of the Experiment Station 
many new sorts or varieties of wheat and oats are obtained. Some of 
these are superior to the old sorts, so far as their growth on the college 
farm is considered. The conditions on this farm, however, are not uni- 
form throughout the State. Therefore it is advisable to test these new 
varieties in other localities. Incidentally, in testing these, the seed is in- 
creased so that a beginning may be made in the distribution of the better 
strains. The experiments also have their value in illustrating the method 
of the improvement of cereals. There were, during the past season, ten 
such plats of oats and five plats of wheat planted for the coming year’s 
crop. In all these instances the Department directs the manner in which 
the plat shall be handled, and also reserves the right to buy the larger 
part of the seed produced — leaving the cooperator enough, however, to 
enable him to get a good start in that variety or those varieties which 
best suit his conditions. These fifteen experiments in oats and wheat 
are located in Onondaga, Orange, Chemung, Tompkins, Allegany, Madi- 
son, Chautauqua, Westchester, Livingston, and Cayuga counties. In 
addition to the above-mentioned work with wheat, two other special plats 
are located in Niagara county. In these are being tested, by the head-to- 
row method, a large number of types of wheat from various sources. 
The purpose of these experiments is to improve the quality and quantity 
of wheat grown in the Genesee Valley. The conditions in this region 
are favorable to the production of the crop, and there is a ready market 
for wheat of the proper quality at the Shredded Wheat Factory, Niagara 
Falls. This factory would probably be able to use all the wheat produced 
in this region, and should not have to bring in grain from other sources. 
Since the quality of wheat that the company requires—a soft white 
—jis one easily produced in New York State, it would seem that the 
New York farmer should be able to compete successfully along that line 
with all others. The number of these experimental plats should be in- 
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creased, but care needs to be exercised so that not more wiil be started 
than can well be supervised. 

As is shown earlier in this report, considerable advance has been made 
in the work of timothy-breeding. As in the case of oats, new and 
promising varieties have been obtained. These need to be tested under 
different conditions of soil and climate. Here, too, is the added pur- 
pose of increasing the seed so that distributions of varieties adapted 
to local conditions may be made. There have been conducted during the 
past year, under the personal direction of the Department, twelve such 
timothy tests, distributed in St. Lawrence, Madison, Monroe, Livingston, 
Tompkins, Chemung, Seneca, and Allegany counties. In-these tests, 
also, the Department reserves the privilege of buying the seed produced. 

The results of all these cooperative and demonstrative experiments 
have been very gratifying. Much interest has been taken in them in the 
communities where they are located. No trouble whatever has been ex- 
perienced in placing the tests, and the number has been limited only by 
the seed available and the time necessary for their supervision. During 
the year just ended, seventy personal visits have been made in the interest 
of this cooperative and demonstrative work. It is hoped that the number 
of these experiments may be increased until they include every crop 
grown in every county in the State. 


Distribution of seed 

The distribution of new and improved varieties of seed is considered as 
next in importance, in the work of the extension division of this depart- 
ment. It is not likely that the College will ever be able to grow the seed 
of any crop in sufficient quantity to allow of its being distributed gen- 
erally over the State. Hence it becomes necessary to distribute seed of 
new varieties of crops in small quantities, and to grow this in such a way 
that it will not only be increased rapidly but will also be kept pure. 

During the past year the distribution of timothy has been the main 
effort. Timothy-breeding is the oldest line of work of this Department, 
and there have been obtained, from more than two hundred varieties, some 
fifteen or twenty that are considered worthy of distribution. During the 
last two years a large number of requests for improved timothy seed have 
been received. These requests have been filed in the order of their 
receipt, awaiting the time when they could be filled. The first distribution 
has now been made. Since the supply of seed was limited, this distribu- 
tion was made with a great deal of care. A circular letter, together with a 
sheet of instructions and a coin card, was mailed to each applicant whose 
name was on file. Those who were willing to follow the instructions con- 
cerning the planting and care of the seed were asked to return a silver 
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quarter in the coin card, on receipt of which a packet of the seed weighing 
one and one half ounces was mailed to each. It should be added that the 
small amount charged for these packets was utilized to defray the ex- 
pense of postage and packing. There were 75 responses to this circular 
letter, representing 67 different localities. It is planned to keep in touch 
with this work by means of correspondence. It is hoped that within three 
years the benefits of the distribution may be apparent in a much larger 
way. 

Organization of timothy contest— Another important step has been 
made in regard to the distribution of seed and the improvement of the 
timothy crop. Jefferson county was chosen for this, not only because it is 
the center of a timothy section, but also because valuable assistance in con- 
ducting the work was offered by the Farm Bureau in that county. There 
were two objects in view when planning this enterprise: the first of these 
was the distribution of an improved variety of timothy in this good hay 
section; the second was the stimulation of interest in the method of 
timothy improvement. Personal visits were made to a large number of 
farmers, and to those who were willing to undertake the work a small 
packet of seed was given. By sowing the seed in flats, the cooperator was 
enabled later to transplant to the field 300 to 500 plants. These were 
planted in such a way as to allow of the fullest possible development. 
During the coming year, timothy lectures and field meetings will be held 
in that county, and probably a car containing a timothy exhibit will be sent 
through. At the end of the second season, when these plants will have 
reached a full growth, it is planned to hold a timothy contest in which 
each cooperator will enter the best ten individual plants produced in his 
plat. These plants will be scored by experts and liberal premiums 
awarded to the winners. Thus, the cooperator will not only have learned 
the method of the improvement of this crop, but will also have made a 
good beginning in selection on his own farm and will have a source of 
stock seed. As rapidly as possible these contests will be organized in 
other counties. It is believed that they will be as strong a factor in the 
improvement of timothy as the corn contests have been in the improve- 
ment of corn. 

Wheat and oats—A beginning has been made in the distribution of 
wheat and oats. Only small quantities are available, and these are being 
tested and increased as rapidly as possible so that a general distribution 
may be made. From the cooperative corn-breeding plats, some good 
strains are being obtained. The Department will keep a considerable 
amount of these on hand for distribution. In every case only a small 
amount of seed can be sent to any one farmer, but with careful handling 
this may soon be made to fulfill his needs. 
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Educational activities 

The Department has increased materially the amount of work done 
along purely educational lines. Considerable material has been added to 
the exhibit, illustrating methods and results of plant-breeding. So far 
as possible, the exhibit is being put into permanent form. This exhibit 
was installed at three different places during the year: During Farmers’ 
Week it was set up at the College, where a representative of the Depart- 
ment was continually in attendance to make explanations and answer 
questions. During the month of January it was installed at the Lincoln- 
dale Agricultural School, where it was inspected not only by the boys of 
the school but also by farmers from the surrounding community ; 
members of the Department installed the exhibit, and a representative was 
there on the day of their institute, January 29, to demonstrate and ex- 
plain the different features. It was also installed at the State Fair 
Grounds during the week of the Fair, when three representatives were in 
attendance. 

During the past year this Department has endeavored to assist as much 
as possible in the work of the Extension Office. In this effort, members 
of the Department have given 53 lectures and have held 5 field meetings. 
In connection with the Extension School instruction, three days work has 
been given at each of five different schools. 


Recommendations 

The results of the extension activities for the year have been gratifying. 
The coming year’s work should be and will be better organized. In the 
cooperative and demonstrative work, as well as in the seed distribution, 
the best results have been obtained under the personal supervision of a 
representative of the Department. This, however, requires much time. 
The work has already grown beyond the personal reach of one man; 
indeed, the seed distribution alone will soon demand the time of one 
person. It is recommended that another member be added to the Depart- 
ment, so that these two lines of work may be increased to the extent that 
their importance justifies. 

Much good and interest has resulted from the exhibit work. It has 
proved one of the best means of arousing first interest in crop improve- 
. ment by breeding. It is impossible, under the present arrangement, to 
install a large exhibit more than three times during the year. There- 
fore it is recommended that means be supplied to increase this line of 
work. In addition to the large exhibit, smaller ones of special crops 
should be prepared to send to special localities. This work could profit- 
ably consume the time of one man. It is hoped that additional funds to 
undertake this project may soon be available. 
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PUBLICATIONS 


The following articles, written by members of the staff and graduate 
students of the Department of Plant-Breeding, either are in manuscript 
or have been published during the past year: 

H. J. Webber. Preliminary Notes on Pepper Hybrids. Annual 
Report of the American Breeders’ Association. 

H. J. Webber.. The Cornell Experiments in Breeding Timothy. 
American Breeders’ Magazine. 

H. J. Webber. The Effect of Research in Genetics on the Art of 
Breeding. American Breeders’ Magazine. 

H. J. Webber. The Production of New and Improved Varieties of 
Timothy. Bulletin 313, Cornell University Agricultural Experiment 
Station. 

H. J. Webber. Conservation Ideals in the Improvement of Plants. 
Popular Science Monthly. 

A. W. Gilbert. Suggestive Laboratory Exercises for a Course in 
Plant-Breeding. American Breeders’ Magazine. 

A. W. Gilbert and G. B. Upton. An Algebra of Mendelism and 
its Application to a Mixed Hybrid Population. Annual Report of the 
American Breeders’ Association. 

A. W. Gilbert. Mendelian Study of Tomatoes. Annual Report of 
the American Breeders’ Association. 

A. W. Gilbert. The Present Status of Plant-Breeding Instruction in 
fie. United States. Annual, Report of the American Breeders’ 
Association. 

Fi. Hi. Love. The Relation of Certam Ear Characters to Yield in 
Corn. Annual Report of the American Breeders’ Association. 

i. Love. A Sttidy of the Large and) Small Grain Question. 
Annual Report of the American Breeders’ Association. 

H. H. Love. The Relation of Seed Ear Characters to Earliness in 
Corn. Annual Report of the American Breeders’ Association. 

H. H. Love. Comparison of Yield between Hybrids and Selections. 
American Breeders’ Magazine. 

H. H. Love and C. E. Leighty. Germination of Seed as Affected by 
Sulfuric Acid Treatment. Bulletin 312, Cornell University Agricultural 
Experiment Station. 

C. H. Myers. Effect of Fertility upon Variation and Correlation in 
Wheat. Annual Report of the American Breeders’ Association. 

C. E. Leighty. The Correlation of Characters in Oats, with Special 
Reference to Breeding. Annual Report of the American Breeders’ 
Association. 
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R. J. Evans. The Effect of Temperature on Stellaria media. Annual 
Report of the American Breeders’ Association. 

M. J. Dorsey. Variation Studies of the Venation Angles in Vitis. 
Annual Report of the American Breeders’ Association. 

L. D. Batchelor. Carnation Breeding. Annual Report of the Ameri- 
can Breeders’ Association. 


RECOMMENDATIONS 


This Department is greatly in need of proper cold-storage facilities. 
Much work is being done with the petato, one of the most important 
crops of the State. This work is greatly hindered by the lack of proper 
cold-storage. It seems possible that one cold-storage plant could be 
built, large enough for the use of all departments. Such a plant could 
be operated more cheaply than could separate storage rooms for each 
department. 

The Department also needs a storage house for tools and crops, 
near the experimental plats on the farm. Much valuable seed was lost 
this. summer because there was no building in which to store it until it 
could be threshed. 

The experimental! work of the Department is still handicapped by lack 
of space for laboratory work. 

H. J. WEBBER, 
Professor of Plant-Breeding. 
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At the close of the period covered by this report, Professor B. M. 
Duggar, head of the Department, resigned to accept a position as Research 
Professor of Botany in the Missouri Botanical Garden at St. Louis. The 
Department of Plant Physiology was established by Professor Duggar. 
Through his tireless energy, zeal, and inspiration the Department de- 
veloped to a high degree of efficiency. His reputation in botanical science 
gave prestige to the Department and attracted to it a large number of 
graduate students from different institutions. His sympathy, his counsel, 
and the stimulus that he gave to research, as well as his teaching, will be 
greatly missed. 

TEACHING 

During the past year the teaching division of the work has been placed 
on a more efficient basis. The increase in laboratory space by the 
acquisition of the farm mechanics laboratory made possible better 
laboratory teaching. For the first four weeks of the first semester, how- 
ever, the students and staff were considerably handicapped by the delay 
in equipping the newly acquired laboratory. 

The enrollment of students in the Department during the past year 
has shown a considerable increase over that of the previous year. This 
is due in part to a normal growth and also to the acquisition of increased 
laboratory space, making possible the accommodation of 100 students in 
Course 7, which, during the previous year, was limited to 50 registrations. 
Ten courses were given during the past year, with a total registration of 
262 students. Credit hours of instruction given in the courses totaled 
756. Of graduate students there were 28, of whom 7 were major students 
for the degree of Ph.D. and one was a major for the M.S.A. Not all 
these graduate students in the Department were engaged in research 
work, but it may be conservatively estimated that the equivalent of 160 
credit hours for each semester was spent by graduate students in research 
work. 

In the following table is presented a summary of the teaching work 
of the Department since the year of its organization: 


Number af Credit Number of 


Year courses |Registrations| hours of graduate 

given instruction students 
“hELESS SRN ee ee 3 CH 134 6 
MMC BOO. apes ek hed ween 7 IIO 257 19 
BN BOPEO = cha c's ees) soe a oes 8 138 326 27 
MIE BEV E Eg Sete s0°S 5 tral fish 9 ye 498 27 
PTI ERV TE «or wits. jase sesso ie) 262 766 28 
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Summer session 


Two courses were offered in the summer session. In Course A, 
General Plant Physiology, there were 10 students registered. In Course 
B, Special Problems, 4 students were registered. In addition to the above 
registrations 6 of the graduate students were present for the entire 
summer, engaged in research work. 


INVESTIGATION 


Mr. Hill has completed his studies on the respiration of fruits and 
the effect of certain gases, aération, and other factors on the keeping 
qualities. A paper will soon be available for publication. 

Doctor McCool has completed his investigations on the subject of the 
toxicity and antagonistic action of the nutrient and other mineral bases 
and the effect of manganese on plants. A paper is now available for 
publication. 

Professor Duggar has continued and practically completed his studies 
on the ripening of green tomatoes and especially on the factors influencing 
the production of the red and yellow pigments. 

Professor Duggar and Mr. Prucha have continued their work on the 
development of the sterilized-soil method for distributing the legume- 
nodule-forming bacteria. During the past year, fourteen cooperative 
experiments with farmers in different parts of the State were conducted 
in order to test exactly the value of the soil cultures. Cooperative 
experiments are also being made with the United States Department of 
Agriculture. In addition, 500 cultures of the legume-nodule-producing 
bacteria were sent out for test to farmers in various parts of the State. 
The results obtained thus far have been very satisfactory. Evidence is 
sufficient to prove that the method here devised for the distribution of the 
legume bacteria is a successful one. A bulletin on this investigation will 
soon be available. 

Mr. Prucha has been engaged during the past .year in investigating 
various other problems connected with the subject of legume inoculations, 
and has paid especial attention to an investigation of the factors influencing 
the vitality of the nodule-producing bacteria. 

During the year the writer has completed his studies on the growth of 
wood in the American larch and a paper will soon be in course of 
publication. An investigation on the regulatory production of enzymes 
by certain fungi has been completed by him and a paper is now ready 
for publication. A preliminary investigation on the growth’ of wood in 
grape, apple, and peach has been completed, and a paper will soon be 
available for publication. These studies are being continued in a more 
intensive manner. 
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EXTENSION 


The extension work of the Department has been greater than in any 
of the preceding years. A large number of letters of inquiry concerning 
mushroom culture, legume inoculation, and various miscellaneous subjects 
pertaining to plant physiology have been answered. The Department has 
also, during the past year, again made a considerable number of identifica- 
tions of weeds and other plants submitted, and has answered inquiries 
concerning them. This work is not normally in the province of plant 
physiology. 

Two exhibits were made during the year. An educational exhibit, 
dealing primarily with legume inoculation, was made during Farmers’ 
Week and at the same time an exhibit and demonstration of the culture 
of mushrooms was made. At the State Fair an exhibit, with a member 
of the staff in charge, was installed by this department for the first time. 

As a part of the investigation work, and yet also extension work, the 
Department supplied 500 farmers with the nodule-producing bacteria for 
alfalfa, Canada field pea, soy bean, and vetch. The distribution for 
the year 1912-1913 will be considerably increased, as already over 500 
applications have been received. 


RECOM MENDATIONS 


The most urgent need of the Department is more greenhouse space. 
The present house has a floor space of 1,150 square feet. During the 
first semester of last year, 125 students in course work had to make use 
of this greenhouse for experiments. With that number of students it 
was far too crowded. The crowded condition, however, is not the most 
serious factor. Courses in plant physiology require a large number and 
variety of plants. At present no space is available in which to grow 
such plants. There are in the Department 28 graduate students, of which 
number one third to one half are engaged in research work. The work 
of these men and the department investigations are considerably ham- 
pered because of the lack of greenhouses. In order to work efficiently 
the Department should have three times the present greenhouse space. 

The students in plant physiology must do part of their work in the 
greenhouse and part in the laboratory. It would facilitate matters con- 
siderably if a greenhouse for experiment work could be attached directly 
to the teaching laboratory of the Department. It is not only inconvenient, 
it is also difficult, for the laboratory instructors to teach efficiently 
when they must divide their time during one period between the 
laboratory and a greenhouse not closely connected with it. 
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The Department of Plant Physiology, along with other departments, is 
in need of a cold-storage plant. It would seem desirable that a common 
plant be installed, in which various departments: could be given space. 
Not only is such a cold-storage plant essential for investigations con- 
cerned with the cold-storage of fruits and vegetables, but it would be of 
much value in other investigations as well. Such a plant would be of 
particular value for investigations and teaching work in fermentation. 

LEWIS KNUDSON, 
Assistant Professor of Plant Physiology. 
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TEACHING 


During the year 1911-1912 instruction has been offered in eight courses, 
including those offered to regular students in Summer School. The 
teaching staff has consisted of six members, an increase of one over 
the previous year. The total number of students registered for these 
different courses was 206, of which 65 were winter-course students and 
17 were students taking the courses offered during the summer term, 
leaving 124 registrations in the regular undergraduate and graduate 
courses. The number of graduate students in the Department again 
shows an increase. There were 15 students registered for a major for 
the degree of Ph.D., as compared with 12 in 1910-1911; 13 doctorate 
students with a minor in the Department, as compared with 15 in 
Ig10-1911. There were 1 major and 1 minor for the master’s degree. 
This increase in graduate students continues to be due largely to the 
increasing demands for research and demonstration work by associations 
of growers, and the like, which provide fellowships requiring properly 
trained college graduates. The increasing demand for trained men in 
phytopathological work is also responsible for increased registration of 
college graduates for this work. 

The floor space devoted to the use of graduate students during the past 
year was less than twelve hundred square feet, an average floor space of 
eighty square feet per student. It is evident that under such conditions 
satisfactory work can hardly be expected. It should be pointed out that in 
- nearly every case the graduate students are holders of industrial fellow- 
ships, conducting investigations of direct benefit to the growers of the 
State and largely supported by funds that the growers have personally 
provided. It would seem that the State is under some obligation to pro- 
vide adequate quarters for these men. 

As for the undergraduate work, the same deplorable conditions con- 
tinue as for the past three years, namely, insufficient floor space to 
accommodate the students registering for the elementary course. In 
tg1o-1911 forty students had to cancel their registration because of lack of 
room to accommodate them. This past year (1911-1912) over fifty 
students had to be turned away for the same reason. The practical value 
of some knowledge of plant diseases to students in agriculture is so 
evident that it would hardly seem necessary to urge adequate provision 
in the way of space and facilities for teaching all those who apply. 
Many students have sought for the past three years, with annual dis- 


4 [Ixxxi] 


Ixxxil DEPARTMENT OF PLANT PATHOLOGY 


appointment, admission to this course. The Department is powerless to 
relieve the situation until additional floor space is available. 


INVESTIGATION 


Satisfactory progress has been made in the various lines of experiment 
and investigation. Some work has been brought to a conclusion and new 
lines of work have been inaugurated. As in former years, the investiga- 
tions have in many cases been accompanied by field experiments con- 
ducted from field laboratories, of which seventeen, located in thirteen 
different counties, have been maintained the past summer. Much of the 
experimental work has been made possible by financial cooperation with 
growers and commercial houses in the form of temporary industrial 
fellowships, seven of which have been in operation the past year. The 
various lines of work are mentioned in the order in which they have 
been begun in the Department. 

Grape disease investigations ——An investigation of the dead-arm dis- 
ease, which in 1909 and 1910 was conducted in cooperation with the New 
York Agricultural Experiment Station at its vineyard in Chautauqua 
county, has been continued. A second report is in preparation. 

Field work on black-rot has been continued as in former years. The 
experimental plats were located at Bluff Point in the Keuka Lake district, 
but as the disease did not appear in our plats the experiments were of no 
value. The work has been performed by C. T. Gregory, instructor in 
the Department. The investigations of the downy mildew fungus have 
been continued and a number of interesting points established, chief among 
which, from the practical standpoint, is confirmation of the recently . 
announced discovery that infection occurs exclusively through the stomata 
on the underside of the leaf. What effect this discovery may have on 
spraying operations for the control of this disease remains to be seen. 

Bean disease investigation Professor Barrus has continued his in- 
vestigations on the anthracnose disease. The work has been largely a 
continuation and extension of the work begun last year, on the suscepti- 
bility of the various varieties of beans and closely related plants to various 
strains of the anthracnose fungus. A technical article, “ Variation of 
Varieties of Beans in Their Susceptibility to Anthracnose,” has been 
published (Phytopathology 1:190-195. pl. XIX. 1911), and other articles 
are in course of preparation. 

Nursery disease investigations —- V. B. Stewart, with the aid of four 
student assistants, has continued the nursery work as in former years, . 
extending it to two additional nurseries — Brown Brothers Nursery at 
Rochester and the nursery of Jackson & Perkins at Lyons. Studies of 
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fire blight, with special reference to its occurrence in nursery stock, have 
occupied most of the time. The outcome of investigations and of the 
experiments in control is now being prepared for publication. 

Experimental work in the control of various foliage diseases has been 
continued and satisfactory progress made. 

Ginseng diseases—This work has gone forward in cooperation with 
the State Ginseng Growers’ Association and with the Department of 
Cotton and Truck Disease and Sugar-Plant Investigations, Bureau of 
Plant Industry, United States Department of Agriculture. Bulletin 250 
of the Bureau of Plant Industry, entitled ‘‘ Diseases of Ginseng,’ has 
been published. The special lines of work receiving particular attention 
are the alternaria blight, the study of which is nearing completion, the 
wilt, various root rots, rust, and mildew. A technical article, “ Infection 
Experiments with Thielavia basicola in Ginseng,” has been prepared by 
Mr. Rosenbaum, special assistant in these investigations, and is now in 
press (Phytopathology 2:191-196. pls. 18 and 19. 1912). Other shorter 
articles dealing with various phases of the investigations have been pub- 
lished in various trade papers. 

The use of sulfur and its compounds as a fungicide.— Investigation of 
the fungous flora of the soil, conducted by C. N. Jensen, has been 
brought to a close and the results have-been published in Experiment 
Station Bulletin 315. The experiments on the use of sulfur as a 
fungicide for potato scab, begun by Mr. Jensen, have been continued by 
C. D. Sherbakoff. Another year of experimentation is required before 
satisfactory data from which to draw conclusions can be obtained. Mr. 
Sherbakoff is making an investigation of the fungous flora of the potato. 

The work in control of hop mildew, which gave such satisfactory 
results last year, has been continued with gratifying results. Associations 
at Waterville and Milford, representing nearly one thousand acres of hop 
yards, have aided in this work. The use of various grades of sulfur has 
received special attention. The use of dust sprays on the foliage and 
fruit of apples, peaches, and plums has been continued, but, unfortunately 
for the investigation, there has been a dearth of diseases of these fruits 
again this year. At least one important point in connection with the 
application of a dry spray seems to have been established, namely, that a 
dry poison applied in dust form is thoroughly effective against the more 
common chewing insects attacking the apple. Professor Crosby of the 
Department of Entomology has assisted in taking notes on this point. 
Some of the dry sulfur mixtures have shown fungicidal value against 
the apple-scab fungus in a season of mild attack. 

I. C. Jagger has continued investigations of truck-crop diseases, on 
the Herman Frasch Fellowship established by the Union Sulphur Com- 
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pany, of New York City. Experiments in the control of onion blight 
gave only negative results. Experiments in the control of onion smut, 
on the other hand, gave a remarkable increase in yield on certain of the 
treated plats. Attempts to control lettuce diseases have as yet been 
without success. 

Investigation of certain aster and carnation troubles was begun July 1 
by R. C. Faulwetter, on the Herman Frasch Fellowship. 

Foresi-tree diseases— As was the case last year, much attention has 
been given to the study of the chestnut-bark disease. From observations 
and studies thus far made on the nature, occurrence, and spread of the 
disease, it seems impracticable to advise the employment of extensive 
control measures for weodlands of the State. Attention is being directed 
to utilization and to reforestation with more desirable species, as the 
most satisfactory way of repairing the destruction due to this devastating 
disease. 

A twig blight of chestnut oak has been investigated, and considerable 
attention has been given to forest nursery troubles, including a study of 
white pine blister rust, Scotch pine rust, and a disease of seedling spruces. 
The work is being done in cooperation with the State Conservation 
Commission by W. H. Rankin, Forest Pathologist for the Com- 
mission and imstructor in this Department. 

Diseases and insect pests of fruits and fruit trees—L. R. Hesler has 
continued this investigation, which is done in cooperation with the Depart- 
ment of Entomology. The work is supported by the Byron Fruit Growers’ 
Association. The pathological work has been confined largely to studies of 
Sphaeropsis malorum — said to be the cause of the New York apple-tree 
canker — and to other canker diseases. Surgical methods and the dress- 
ing of wounds has received special attention. ; 

Investigation of diseases of fruits and fruit trees, with special reference 
to the various fungicides used in the control of these diseases— Extensive 
field experiments with a number of fungicides were imaugurated, but, 
unfortunately for the investigation, a dearth of apple diseases prevented 
satisfactory progress. Laboratory tests after the method devised by 
Doctor Wallace and reported in Bulletin 290 have progressed 
satisfactorily. 

Gladiolus disease investigations—The work carried forward last year 
by H. M. Fitzpatrick is being brought to a close. Other features of the 
investigation have been undertaken by L. M. Massey, assistant in the 
Department. Extensive experiments near Berlin, New York, have been 
instituted and special studies have been directed toward the control of 
the hard-rot disease. 
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Crown gall— A number of the peach and apple trees that were set in 
the disease garden in order to determine the effect on them, under New 
York conditions, of the crown-gall disease, were injured by the severe 
winter and by ice. Fortunately, nearly ali survived and developed a 
strong renewal from near the ground. It is not possible at the present 
time to distinguish the healthy from the galled trees. 

Investigation of the fungicidal value of sulfate of iron—The experi- 
ments on the control of raspberry anthracnose were continued as for last 
year, but the results were not nearly so satisfactory for any of the 
fungicides tried. 

The work started last year on diseases of the peach and the apple was 
continued, but the scarcity of fungous diseases made most of the work 
unsatisfactory. It has been demonstrated by extensive experiments that 
sulfate of iron has no value for the control of the leaf-curl disease of 
peaches. David Gunn, a special student in Entomology, established the 
fact in connection with this work that iron sulfate has no value as a 
destroyer of San José scale. This was an important point because a 
fungicide having no value as a scale destroyer would be practically worth- 
less as a dormant spray for peaches. 

Investigation of peach black-canker—This work was supported by 
peach-growers in the town of Newfane, Niagara county. R. A. Jehle 
has brought parts of the investigations to a satisfactory conclusion, but 
unfortunately he will not have an opportunity to continue control experi- 
ments that give promise of yielding successful results. The cause of the 
canker has been determined to be Sclerotinia fructigena, and this has 
been proved by repeated inoculations and isolations. Blossom blight 
seems to play an important role in the production of cankers, and the 
control of blossom blight has been one of the points receiving special 
attention. Frost cankers have been studied in this connection. The 
fungus Valsa leucostoma, frequently associated with frost cankers, has 
given only negative results when inoculated into healthy trees. 

Peony disease investigations——This work has been taken up in connec- 
tion with the pathological work of the Society of American Florists. 
The botrytis blight has received some attention during the past year and a 
popular treatise, “A Destructive Disease of Peonies,” has been published 
(Florists’ Exchange 1912: 565-566. figs. I-4). 

The violet disease—An investigation of the root rot, or black-rot, of 
violets has been made possible by the financial cooperation of the 
Rhinebeck Violet Growers Mutual Protective Association. The cause of 
the disease has been determined and experiments looking toward its 
control are now under way. 
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EXTENSION 


The extension work of the Department.has been distributed as follows: 
teaching, demonstration, exhibits, lectures, and correspondence. 

1. Teaching— During the year 1911-1912 a course in plant diseases 
was offered to winter-course students. This consisted of two lectures 
and two laboratory practices each week. As many of the students were 
not familiar with plant anatomy, the first four weeks of work was 
devoted to this subject before entering on the work in piant diseases. 

Lessons on plant diseases were given in extension schools at the fol- 
lowing places: Wyoming (Wyoming county), Alden (Erie county), 
Riverhead (Suffolk county), Mountainville (Orange county), Kinder- 
hook (Columbia county), and Keuka Park (Yates county). At these 
schools actual laboratory work was given, with microscopes and specimens 
of diseased plants, and its value was evident from the interest manifested 
by the students. 

A lesson on hop diseases was presented at the Morrisville School of 
Agriculture early in the year. 

During Farmers’ Week, lectures and practice work were offered and 
were largely attended. 

Instruction consisting of lectures and practice work on the diseases of 
ginseng was offered to the visitors at the annual meeting of the New 
York State Ginseng Growers’ Association, held at the College of Agri- 
culture on April 26 and 27. An exhibit of ginseng diseases was provided. 

2. Demonstration Demonstrations have been carried out wherever 
possible in connection with exhibits. At the meetings of the Fruit 
Growers’ Association and of the Horticultural Society at Rochester during 
January, a demonstration of spraying, with particular reference to 
spraying against the wind, was given daily. On the farm trains, at the 
State Fair, and at the Rochester Exposition, numerous demonstrations 
were given to show the method of treating oats to prevent smut, and 
potatoes to prevent scab, and to show methods of cutting out cankers on 
fruit trees. Demonstration experiments were conducted in apple orchards 
belonging to H. L. Scribner at Plattsburg, A. G. Fletcher at Keeseville, 
and E. Lyman Smith at Willsboro. A spraying demonstration with a 
power sprayer was given at Mr. Scribner’s orchard during June. 

Many spraying demonstrations have been conducted in connection with 
the field laboratories. The fellowship men in charge have assisted the 
growers to a better understanding of the nature of plant diseases, and 
have not only offered valuable suggestions regarding their control, but 
have shown the growers how to put these suggestions into operation on 
their own farms. The extension phase of the field laboratory work has 
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appealed greatly to the grower, and no doubt it has been influential in 
locating new laboratories. At Milford and Waterville men were em- 
ployed by the growers themselves solely to extend the knowledge of the 
method of control of the hop mildew. 

3. Exhibits— Exhibits of the common diseases of fruit, field, and 
garden crops, and of the methods used in the control of diseases, were 
made at the annual meetings of the Western New York Horticultural 
Society and of the State Fruit Growers’ Association, on the farm train 
over the Delaware & Hudson Railroad from Binghamton to Peru, on the 
farm train over the West Shore Railroad from Marlboro to Coxsackie, 
at the State Fair at Syracuse, and at the Rochester Industrial Exposition. 
An exhibit of the diseases of vegetables was presented at the meeting of 
the Vegetable Growers’ Association of America, held at Rochester, and 
one of the diseases of ginseng at the meeting of the New York State 
Ginseng Growers’ Association held at the College. 

4. Lectures Lectures on some phase of the work on plant diseases 
have been given by members of the staff at farmers’ institutes, at meet- 
ings of horticultural societies, before granges, improvement societies, 
farmers’ clubs, and other agricultural organizations. The demand 
for lectures of this kind is increasing, and, while they are doubtless 
entertaining and to an extent instructive, they cannot have the educational 
value of demonstration meetings or of local teaching work. As far as 
possible we have illustrated the talks with crayon drawings and with 
specimens of diseased plants, endeavoring to make them more in the 
nature of a lesson than of a lecture. In many cases meetings have been 
held in the field or orchards, where practical demonstrations could be 
made of methods of disease control. 

In all, 71 different localities, representing 32 counties of the State, 
have been visited by members of this Department during the year 
1911-1912. More than two hundred meetings have been held, in some 
cases these meetings extending throughout the entire day. 

5. Correspondence—The correspondence of the Department is large, 
3,888 letters having been written this year in addition to a considerable 
number of circular letters that were sent out. A large percentage of the 
correspondence was in reply to inquiries regarding the control of plant 
diseases. 


RECOMMENDATIONS 


The most urgent necessity for the Department continues to be floor 
space. With greatly increased registration in all courses and with the 
increasing demands for investigation laid upon us by the growers of the 
State, we feel that provision for large additional floor space and facilities 
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must be provided very shortly, otherwise disintegration of the present 
departmental work and organization is to be expected. All the 
activities of the Department during the winter season, when the field 
laboratory men are here, have to be confined to the attic floor space of 
approximately twenty-five hundred square feet, divided into offices and 
laboratories by partitions that are for the most part only head-high. 
With three typewriters in constant operation, with many students doing 
laboratory work, photographing, making culture media, and the like, all 
virtually in one room, the recommendation that more room be provided 
for the Department would seem imperative. 

Next to the need for room is the necessity for increased maintenance 
funds for the Department. It now takes every cent of the funds appor- 
tioned to this Department to maintain the teaching equipment and routine 
work and to provide equipment, inadequate even though it is, for the 
present field laboratories. This leaves no funds available for traveling 
expenses, for collecting materials for teaching, or for such investigations 
conducted by the staff as are not provided for by fellowship funds.- 
Additional funds for regular maintenance should be provided to meet 
such expenses. The present inadequacy of maintenance funds for 
expenses of investigations, and the overloading of the staff with teaching 
and administration work, makes it quite out of the question for members 
of the staff to do research of any considerable extent. 

The next greatest need is that of increase of staff. In the teaching 
work, especially in the elementary course, the staff should be at least 
doubled if we are to properly handle the students who desire the work. 
At present the excessive number of students are taught at the expense of 
time and energy which should be devoted to study and research by pro- 
fessors and instructors. The addition of another professor or assistant 
professor, and of two instructors, to the teaching staff is necessary. 
Another assistant should also be provided for the work incident to in- 
creased numbers of laboratory periods required to handle .additional 
students. 

The administration of the research work on our industrial fellowships 
was put into the hands of Doctor Reddick last year. Already additions 
to the research staff of the Department become necessary. An assistant 
professor and at least one instructor should be provided next year 
(1913-1914), to help Doctor Reddick with this work. 

The extension phase of the work of this Department is at present 
satisfactorily provided for, although with the rapid growth of demands 
on the time of Professor Barrus it is evident that very shortly he will 
require additional staff assistance for his work. 
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In short, the work at present expected of the Department of Plant 
Pathology, aside from any extension of its activities to which it naturally 
looks forward, is at least double what it can properly do with its present 
floor space, maintenance funds, and staff. 

The development of cold-storage for agricultural products has extended 
the work of the pathologist from the field to the storage house. The 
keeping qualities of diseased plants under refrigeration need careful 
investigation. This is particularly true in case of epidemics of disease, 
as, for example, late infections of apple scab or the outbreak of the 
potato rot and of celery blight appearing at the end of the present 
season. A series of small rooms which can be maintained at constant 
low temperature are indispensable for certain lines of investigation, and 
at least one large room for the storage of quantities of fruits or vegetables 
would prove advantageous for experimental and demonstration work. 
The rooms should be located preferably in connection with other storage 
space, in order to insure constant service and an approach to commercial 
conditions. 

Eitebs Witbt Ze, 
Professor of Plant Pathology. 


DEPARTMENT: OF SOIL TECHNOLOGY 
TEACHING 


During the past year the courses of instruction have been revised. 
Course 1, Principles of Soil Management, is now repeated in the second 
term. It has been possible to raise the standard of this course by 
admitting only regular students who have had the prerequisite training, 
and by providing for others a course — Elementary Soils — which is 
entirely different in its nature and which cannot under any circumstances 
be substituted for Course 1. 

The number of students registered in undergraduate courses during the 
year was 274. Twelve graduate students took major or minor subjects 
in the department. Of these, four registered for major subjects for the 
doctor’s degree, three took minor subjects for the same degree, four took 
major subjects for the master’s degree, and one a minor for the master’s 
degree. 

The Department has been fortunate in securing the services of Dr. H. O. 
Buckman as Assistant Professor of Soil Technology, who will give his 
attention solely to the instruction of college students. The activities of 
the Department in the lines of college instruction, investigation, and 
extension each have at least one officer of professorial grade who devotes 
his time exclusively to the one branch of work. 


INVESTIGATION 


Adams fund investigations 


There has been no change in the nature of the investigations conducted 
under the Adams Act. The four problems that were reported last year 
are still under investigation, but new phases of these subjects have been 
attacked and new methods used. The present status of each problem may 
be outlined as follows: 

1. Influence of soil moisture on the availability and utilization of plant 
nutrients in soils— During the past year the first phase of the work in 
this investigation has been completed. This consisted of a series of pot 
experiments in which the soil was kept at certain definite moisture con- 
tents varying from 15 to 40 per cent of the dry weight of the soil. Plants 
were grown in some of these vessels, and others of the vessels were 
allowed to remain under similar conditions except that no plants were 
grown in them. Treatments of soil in this way extended over a period 
of four years and comprised a large number of separate experiments, in 
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which different combinations of moisture content and fertilization were 
used. The results show that any increase of moisture in the soil beyond 
the quantity required to fill the capillary spaces is not attended by any 
notable change in the solubility of the plant nutrients aside from the 
nitrogen, the form and consequent solubility of which constituent is 
greatly influenced by saturation. The absorption of nutrients by plants 
is, on the other hand, greatly influenced by the moisture content of the 
soil above capillary capacity. The influence of moisture content below 
capillary capacity 1s now being studied. 

2. A study of the composition and concentration of the water-soluble 
material of soils under different methods of treatment—The main 
problem has been a study of the formation of nitrates and other water- 
soluble matter in soils as affected by the growth of certain of the higher 
plants. The influence of some other conditions have of necessity been 
studied, in order to eliminate them from the experimental results. The 
experiments deal with the effect of plant growth on the soil in distinction 
from the effect of the soil on the plant. The conclusions previously 
drawn, that certain plants during their early stages of growth exercise a 
stimulating influence on the formation of nitrates and during the later 
stages a depressing influence, has been confirmed. Some plants depress 
nitrification during almost all of their growing period. This is the case 
with timothy. ‘The nature of the plant, has, moreover, been found to 
affect the formation of nitrates in the summer following that in which 
the plants were grown. These findings may have a practical bearing on 
the use of cover crops in orchards and in a study of crop rotations. 

3. Examination of certain properties of an unproductive soil—This 
was instigated by the occurrence of a number of poor spots in a piece of 
soil on the experiment field. These spots do not differ in color, com- 
position, and texture from the more productive parts of the field, but in 
structure and certain other properties there are differences. The bacterial 
flora is also different. The correlation of the qualities that distinguish 
the unproductive spots —as, for example, the deflocculated condition of 
the particles, the increased absorption, the higher nitrate content, and the 
greater number of bacteria — gives a basis for studying a combination of 
properties, one consequent on the other, and for ascertaining whether 
the amelioration of one condition will lead to a correction of. others. 
With this knowledge it may be possible to avoid more expensive soil 
treatments by indirect treatments that are inexpensive. 

4. The conditions under which calcium is removed from soils, and the 
changes that accompany its removal.—The tendency of soils in a humid 
region to lose their basic constituents may be more or less controllable. 
The effect of different crops, cultivation, fertilizers, and the like on the 
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quantities of calcium and other constituents of the drainage water is 
being studied by means of large tanks filled with soil from which the 
natural drainage is collected. Analysis of this drainage shows a much 
greater loss of calcium from unplanted soil than from soil. on which 
maize, oats, and timothy were grown. The difference amounted to more 
than two hundred pounds per acre in one year. There was a correspond- 
ing difference in the loss of nitrates from these tanks, indicating that a 
large removal of nitrates in the drainage water causes a large loss of 
lime. Of the soil constituents, calcium was removed in the largest 
amount, then magnesium, potassium, and sodium in the order named. 
The drainage water contained only a trace of phosphorus. 


Other experiments and investigations 


A study of soil types—— Representative samples of certain types of 
soil are taken from three different areas of the same type located in 
different parts of the State. Chemical determinations of the absolute 
quantities of nitrogen, carbon, potassium, sodium, calcium, magnesium, 
phosphorus, and carbonates are being made from these samples, also 
mechanical analyses and the determination of certain physical properties. 
It is desired to ascertain whether the chemical composition of a soil type 
as now classified is characteristic of that type, and fairly uniform. This, 
with the physical examinations, will enable us to ascertain whether there 
is a correlation of chemical and physical properties that distinguish the 
type. The study constitutes an effort to test the value of the present 
classification of soil types. 

A comparison of the praciice of fertilizing for hay crops with that of 
fertilizing for grain crops in a rotation of timothy and clover three years, 
followed by maize, oats, and wheat each one year.— It is a common prac- 
tice to fertilize grain crops rather than hay. The apparent advantage in 
fertilizing for hay in a rotation is that by increasing the yield of hay the 
quantity of sod is increased, and this is in itself a fertilizer. Also, the 
hay crop is the most valuable of the field crops in this State if large 
yields are obtained. Complete fertilizers, with varying quantities of the 
fertilizer constituents, are being used on different plats, as are also varying 
quantities of farm manure. In some cases only the hay crops are being 
fertilized, in others only the grain crops, and in still other tests the hay 
crops and the wheat are both fertilized. Acid phosphate and ground 
phosphatic rock are being compared as a source of phosphorus. The first 
crop of hay was harvested during the year. One of the questions involved 
in the experiment is the profits from the use of iarge quantities of ferti- 
lizers as compared with small quantities. The law of diminishing returns 
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entails a decreased profit at some point in an increasing quantity of 
fertilizer. For grain crops this point is reached with comparatively small 
quantities of fertilizer. This experiment indicates that for hay the 
profitable use of fertilizers may be extended to a considerably greater 
quantity. 

The influence of the application of calcium in certain different chemical 
combinations, and of ground limestone in different degrees of pulveriza- 
tion, on the productiveness of certain loam and clay soils——The experi- 
ment involves the use of burned lime and ground limestone, and of lime- 
stone ground to different degrees of fineness. The use of ground 
dolomitic limestone containing about the same proportions of calcium and 
‘magnesium, and of magnesium carbonate alone, is also being tried. The 
soil on which the experiment is being conducted contains, in its native 
state, a higher content of magnesium than of calcium. It furnishes, 
therefore, a good medium for a test of the extent to which magnesium 
carbonate may be used without injury. In selecting crops to be grown 
in the experiment, legumes and sod crops are avoided and all pre- 
caution is taken to use only crops that will not leave fertilizing residues 
in the soil, the influence of which on succeeding crops would be increased 
or decreased by the effect of the lime. Secondary effects in experiments 
of this kind must be avoided if primary causes are to be studied. 

Top-dressing alfalfa with farm manure and with different fertilizers, 
also with lime.—The experiment is designed to ascertain whether alfalfa 
may be profitably top-dressed with the materials named, especially after it 
has been seeded for a number of years and is beginning to decrease in 
hay production, or whether it is more profitable to plow it up and reseed. 
The alfalfa now under experimentation was seeded in 1905. A very 
profitable result has been obtained from the use of 100 pounds of super- 
phosphate per acre. 

Continuous cropping of land with maize and hay; the latter crop being 
designed to maintain the supply of organic matter in the soil, but omitting 
entirely a return of mineral matter to compensate for that annually re- 
moved by the crop— Numerous experiments have demonstrated that 
continuous cropping of soil without manures decreases crop yields, but 
in such experiments the supply of organic matter has not been maintained. 
In this experiment it is being attempted to keep up the supply of organic 
matter by growing a hay crop four years and a maize crop one year in 
every five. The hay is removed each year, but the sod is plowed under 
when the land is prepared for maize. The yields of both hay and maize, 
but especially those of maize, are being taken as a measure of the pro- 
ductiveness of the soil. 
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The nitrogen balance in soils growing different legumes, and in soils 
growing timothy, when the hay crops are removed.— Our experiments 
have shown that legumes increase the rate of nitrate production in soils, 
as compared with grasses. It is well known that legumes use nitrate 
nitrogen in large quantities. It is therefore a question how much of the 
large quantities of atmospheric nitrogen fixed by legumes is kept in the 
soil when the crops are removed, how the different species of legumes 
differ in this respect, and how they compare with timothy. 

The use of fertilizers on,a nurse crop with which timothy or timothy 
and clover are sown.— On certain of the experiment plats on which 
fertilizers were used on the nurse crop when sown to timothy and clover, 
the yields of hay were less the first year of cutting than on the plats on - 
which no fertilizer was used for the nurse crop. The point to be deter- 
mined is whether the profit from the increased growth of the nurse crop 
will offset the delayed growth of the hay crop. The experiment is 
designed to furnish information on that subject, and also on the 
profitableness of applying fertilizers in separate parts, the nitrate nitrogen 
being reserved for use directly after removing the nurse crop, at which 
time it is of greatest service to the young growth of grass. 

The fertilizer needs and lime requirements of certain muck soils —The 
fertilizer and lime requirements of muck soils differ with different 
deposits. Local tests are being made at certain points and it is expected 
that information of general application will ultimately be gained. 

Local fertilizer tests—Tests of different kinds and quantities of 
fertilizers applied to a rotation of crops, with and without the applica- 
tion of lime, are being conducted for the purpose of ascertaining the 
fertilizer needs of the particular soil under experiment. When a suff- 
cient number of_these are in operation, they will furnish information on 
the possibility of determining the fertilizer needs of any soil type by 
conducting experiments on a representative soil of that type. 


EXTENSION 


The term “ extension,’ as commonly used, does not correctly indicate 
the scope of work of the extension section of this Department. It is 
better defined by the term ‘ extra-college work,” in the sense that it 
embraces all those activities of the department beyond the university, 
or college, plant. 

The work divides into two groups, the first and primary of which is of 
an investigative and experimental nature; the second is instructional in 
nature, and the one contributes to the other and makes it more specific 
and useful. The first group includes: (1) Soil survey, (2) chemical 
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survey, (3) drainage survey, and (4) field plat studies. The second 
group includes: (1) Correspondence, (2) extension school work, (3) 
special lectures, (4) demonstrations, and (5) special soil problems. 

The soil survey aims to classify, locate, and describe the important soils 
of the State, and thus to make available to all persons the facts of their 
character, around which most other agricultural data are grouped and on 
which basis important and essential lines of further investigations should 
be founded. This work continues in cooperation with the, United States 
Department of Agriculture, M. E. Carr and G. A. Crabb representing the 
Bureau of Soils and Tracy M. Morrison and Earl T. Maxon representing 
this Department in the field work. This was in progress from October 1 
to November 20, 1911, in Jefferson county, covering 420 square miles 
and finishing the 1,252 square miles in the county; from May 20 to 
September 39 in Orange county, covering 650 of its 849 square miles ; and 
from June 25 to September 30 in Oneida county, covering 360 of its 
1,180 square miles —a total area for the year of 1,430 square miles. The 
expenditure of the Department in this connection was approximately 
$1,700. The total area represented by these three counties is 3,281 
square miles. The total territory in the State covered by soil surveys is 
11,150 square miles, in nineteen areas. 

The reports and maps covering the surveys in Monroe and Ontario 
counties were published in May by the United States Department of 
Agriculture. 

Attention is again called to the fact that the State has never published 
any of the reports on soil surveys in the preparation of which it has had a 
part, and the congressional edition is so small that this College is 
practically without copies of the reports for distribution. It is not neces- 
sary to duplicate the mechanical work of publication, which is expensive, 
as the reports, either in print or in plate, can be purchased from the 
Federal printer and the maps can be purchased from the lithographer, 
provided orders are placed at the time when they are being put 
through the press. These may then be inclosed in appropriate covers for 
the College of Agriculture. 

Drainage.—The interest in the practice of farm drainage continues to 
grow. The desirability of affording more assistance to farmers in the 
layout of farm drainage systems has been emphasized in past reports. 
During the present year a special effort has been made to give some 
assistance of this sort by way of demonstrations of methods of farm 
drainage. Following a statement in the Announcer of the College of 
Agriculture, that a limited amount of drainage survey work could be 
done, applications for such aid were received, and continue to come, in 
larger numbers than can be handled. Eighteen farm surveys were made 
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and the systems of drains outlined by representatives of this department. 
Besides these, seventeen applications were refused because of lack of 
facilities. The surveys made cover 2,000 acres. Approximately one 
fourth of this was absolutely swamp land. The remainder consists of 
ordinary farm land too wet for profitable crop production. 

In addition, an application was received for aid on a swamp drainage 
project, involving three or four square miles of muck and otherwise 
wet land. As this was a larger undertaking than our men have been 
accustomed to handle, the assistance of the Federal Office of Drainage 
Investigations was invited and the work was covered in cooperation with 
that office. 

The result of drainage surveys is summarized in a blue-print map show- 
ing the form of the land, the arrangement, size, and grade of the drains, 
and a report calling attention to special features to be observed in the 
construction of the system, which is furnished to the person assisted so 
that the plan may be carried out at his convenience. 

In all this drainage work, men have been employed at a per diem 
salary and expenses, the latter being paid by the parties assisted. To 
carry this amount of drainage work has been a very severe tax on our 
resources, and in view of the limited funds at our disposal no projects 
of this sort will be accepted during the coming year except as the applicant 
may be willing to pay both expenses and per diem salary. This arrange- 
ment will, of course, be conditioned on the availability of suitable men to 
make such a survey. Under these conditions the delays in the proper 
completion of the survey work are likely to be long. 

The educational value of such a survey to the community would be 
greatly increased by a meeting in the field with the expert, of the in- 
habitants of the region, using the particular project under consideration 
as an illustration. 

Correspondence with the people of the State continues to grow. The 
number of regular letters sent out during the year was 3,150, an increase 
of 53 per cent over the preceding year. In addition, 2,750 circular letters 
were sent out, making a total of 5,900 letters, or an increase of 58 per 
cent. 

Lectures.— Nineteen lectures were given outside the College, aside 
from those in extension schools. 

Soil problems.— Many farms were visited in connection with local 
general and special problems in soil improvement. 

Exhibits were made at four county and state fairs and at the meeting 
of the Vegetable Growers’ Association of America. 

Extension schools.— Instruction in soils was given in three extension 
schools held during the winter, aggregating thirteen days. 
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PUBLICATIONS 

T. Lyttleton Lyon and James A. Bizzell. Experiments with Reinocu- 
lation of Steamed Soils. Proceedings of the Eighth International Con- 
gress of Applied Chemistry, 1912, pp. 159-178. 

T. Lyttleton Lyon. Some Experiments to Estimate Errors in Field 
Plat Tests. Proceedings of the American Society of Agronomy, Vol. 3 
(1911), pp. 89-114. 

Oscar D. von Engeln. Some Factors Influencing the Percentages of 
Mineral Plant Foods Contained in Soils. American Journal of Science, 
Vol. 32 (1911), pp. 350-358. 

George Bouyoucos. Transpiration of Wheat Seedlings as Affected by 
Soils, by Solutions of Different Densities and by Various Chemical Com- 
pounds. Proceedings of the American Society of Agronomy, Vol. 3 
(1911), pp. 130-190. 

J. Oscar Morgan. The Effect of Soil Moisture and Temperature on ie 
Availability of Plant Nutrients in the Soil. Proceedings of the American 
Society of Agronomy, Vol. 3 (1911), pp. 191-249. 

H. J. Conn. Bacteria of Frozen Soil, II. Centralblatt fiir Bakteri- 
ologie, etc., II Abt., Bd. 32 (1912), pp. 70-97. 

H. O. Buckman. The Chemical and Physical Processes Involved in 
the Formation of Residual Clay. Transactions of the American Ceramic 
Society, Vol. 13, pp. 337-384. 

Elmer O. Fippin. The Soil: Its Use and Abuse. Cornell Reading- 
Course Lesson for the Farm, Vol. I, No. 2, Soil Series No. 1, October, 
EQUI, pp. I-16. ', 

Elmer O. Fippin. The Chemical Analysis of Soil. Circular No. 12, 
Cornell University Agricultural Experiment Station, January, 1912, pp. 4. 

Elmer O. Fippin. The Practical Classification of Soil. Proceedings of 
the American Society of Agronomy, Vol. 3 (1911), pp. 76-79. Science, 
N. S., Vol. XXXV, No. 905, pp. 677-686. 

Elmer O. Fippin. The Agriculture of New York. American Journal 
of Geography, March, 1912. 

Elmer O. Fippin. Onions on Muck Soil. The Vegetable Grower, 
Chicago, April, 1912. 

RECOMMENDATIONS 

Laboratory space.— Practically the same congestion in the laboratories 
exists at present that was felt when our last report was made. There is 
no laboratory for advanced students, and graduate students must work 
either in the elementary laboratory or in the experiment station laboratory. 
This class of students is only partially provided with desk room for the 
material, books, notes, and the like, which are a necessary adjunct to the 
work, 
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Soil improvement plats—A series of soil improvement plats should be 
established in different parts of the more important soil types, to be con- 
tinued for a series of years. This would serve three purposes: (1) To 
determine the needs of each soil type; (2) to serve as a demonstration in 
each community; (3) to supply a source of experiment data and a basis 
for research. 

Farm drainage.—tThe first step in the improvement of much of the 
arable soil in this State is the securing of adequate drainage. This is now 
coming to be recognized by a large number of land owners and there is a 
constantly increasing call for aid from the College. The giving of such 
aid generally necessitates a survey of the land and the preparation of maps 
for a system of drains. A member of the college faculty who could give 
his entire time to soil drainage would be abie to prepare students capable 
of doing much of this work, and at the same time to give neighborhood 
demonstrations that would increase interest in the subject. The expense 
of the work and demonstration should be borne by the ca who re- 
ceive the benefit. 

The writer recommends the appointment of an assistant professor of 
soil drainage, to supply what is now the most urgent need of this Depart- 
ment in its relation to the student body and to the agriculture of the State. 

Soil survey—This College should have one permanently employed 
officer on each of the areas being surveyed by cooperative arrangement 
between the College and the United States Bureau of Soils. To do this 
would necessitate an increase in the appropriation for the survey work. 

The writer recommends that provision be made for the issue by the 
State of 5,000 soil survey reports for each area, preferably by purchase of 
reports from the Federal printer and maps from our lithographer, to be 
published as regular bulletins of the Experiment Station of this College. 
If the arrangement suggested does not conform to the rules governing 
state publications, it is recommended that the material as prepared for 
the Federal reports be presented to the state printer for publication in our 
regular series of bulletins. 

Glasshouses.— It is desirable that the glasshouses used by this Depart- 
ment should be of a kind especially adapted to the needs of the work, 
instead of being of the type used for horticultural work. It would also 
be an economy in time and in energy to have the two houses side by side, 
instead of separated as at present. 

T. LYTTLETON DvGae 
Professor of Soil Technology. 


DEPARTMENT OF HORTICULTURE 


The year has been one of unusual misfortune to the Department in the 
prolonged illness and recent death of Professor John Craig. The Depart- 
ment also lost three assistants in the middle of the year, who left for more 
lucrative positions in the commercial field. Notwithstanding these un- 
fortunate interruptions in the work, all the courses were given with the 
exception of two during the last semester, and no lines of experimental 
work have been discontinued. 


TEACHING 


Ten students pursued graduate work in the Department during the past 
year. These were distributed as follows: Major for doctor’s degree, 
2; minor for doctor's degree, 3; major for master’s degree, 5. Four of 
the candidates passed their examinations in June and two in September. 

The undergraduate work in floriculture and vegetable-gardening pro- 
gressed as satisfactorily as facilities permitted, but the courses in horti- 
culture were hampered for the reasons stated above. The classes in 
nuciculture and evolution of plants were discontinued during the spring 
term, although there was a good registration of students. It was unfor- 
tunate that the first-named subject could not be given, since the course 
had been offered for only two or three years and was attracting a larger 
number of students each year. The popularity of this course was the 
inevitable result of the method of its presentation and of the increasing 
interest in nut-growing in the Northern States. 

The increased interest in floriculture and vegetable-gardening has made 
it necessary to add certain subjects. Next year it is proposed to offer 
- the following new courses: 

Course 16. Garden Flowers. This three-hours course is designed to 
acquaint the students with garden plants and to give practical knowledge 
of the propagation and culture of the annuals, herbaceous perennials, 
bulbs, and shrubs used for cut flowers or in ornamental planting. 

Course 24. Floral Design. This one-hour course is a study of the 
principles of floral art. It includes practice in the arrangement of flowers 
in designs and bouquets, baskets, table decorations, interior decoration, 
and the like. 

Course 29. Home Vegetable-Gardening. This two-hours course is a 
study of vegetables and their production for home use. The planning 
and management of the garden, special crop requirements, factors in- 
fluencing quality, and control of pests will be considered. The laboratory 
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work consists of actual practice in the garden. The starting of early 
plants in hotbeds and frames, and intercropping and succession cropping 
for securing the largest yields from small areas, will be studied. Each 
student will assume charge of his own plants and will carry them through 
to the end of the term. 

As soon as a suitable greenhouse can be built for maintaining a col- 
lection of conservatory plants, the following additional course will be 
given: Conservatory Plants. A two-hours course consisting of a study 
of the culture and uses of tropical and subtropical plants grown in con- 
servatories, including palms, ferns, begonias, orchids, and the like. 

Winter-courses— Last year the Winter-Course in Horticulture was 
modified so as to give the student the option of one of the following lines 
of work: fruit-growing, vegetable-gardening, or floriculture. This 
allowed him to specialize in the branch in which he was particularly in- 
terested, and the remainder of his course was made up of closely related 
subjects. The results of this division of the course were very satisfactory. 
There were 12 students taking vegetable-gardening and Io taking flori- 
culture, out of a total registration of 67 students. 

Summer School.—A three-weeks course in vegetable-gardening and a 
similar course in floriculture were offered in the Summer School. The 
registration was 40 in vegetable-gardening and 38 in floriculture. The 
response, therefore, was such as to warrant a full course in each subject 
in the next Summer School. We realize the great opportunity in teaching 
these subjects in the summer, when there is such a wealth of plant ma- 
terial. It has been found that there are two classes of students — those 
wishing instruction in commercial work, and those who desire to teach or 
who are interested only in amateur flower- or vegetable-growing. We 
hope that we shall soon be able to provide courses for each of these 
classes of students. 


INVESTIGATION 


Peony studies —The investigation of the peony, along the lines agreed 
on by the Department of Horticulture and the American Peony Society, 
has been concluded. The identical plants used in preparing the descrip- 
tions printed in the three bulletins issued have been removed and planted 
in the permanent peony garden, where they will remain as a living her- 
barium available for study and observation by all persons interested in 
peony culture. It is hoped that additional varieties may be added as they 
are introduced, so that the collection will always be complete. Although 
the study of varieties has been completed, there is need that the results be 
brought together in a final publication, which should give complete 
information on the culture and varieties of peonies. . 
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Sweet pea studies—These have been continued in cooperation with the 
American Sweet Pea Society. A large number of varieties of winter- 
flowering and garden types have been grown. As the work progresses 
we are gradually overcoming the difficulties met with at its inception, and 
we hope to conduct some further cultural experiments in addition to the 
nomenclature studies. The results of the study of the winter-flowering 
sweet peas have appeared as Experiment Station Bulletin 319. A report 
of the work in progress with the garden varieties has been published as 
Experiment Station Bulletin 320, and there are sufficient data for another 
publication which it is hoped may be issued soon. 

The gladiolus —This in another piece of cooperative work, in connection 
with the American Gladiolus Society. The study is similar in character to 
that undertaken with peonies and sweet peas. A large number of varieties 
have been grown and careful notes made. As soon as it is thought that 
the work has progressed far enough to warrant it, a publication will be 
issued giving the results. In addition to the field studies, some experi- 
ments have been made in forcing several varieties of gladioli, including 
a study of the effects of etherization. These studies will be continued 
for another year. 

As opportunities offer, data are being accumulated on the plant-food 
requirements of roses, carnations, and chrysanthemums. In the field 
work, collections of phloxes, irises, and hardy chrysanthemums are being 
grown for study. During the past year a large number of new varieties 
of annual flowers have been tested. It is hoped that with our increased 
experimental areas, this latter phase of our work will attract the attention 
of the introducers of new varieties of plants, so that the Department may 
become a clearing-house for new varieties of ornamental flowers. 

Vegetable experiments on muck lands.—These experiments have been 
conducted this year on muck-land areas in the western, north central, and 
eastern sections of the State. A study is being made in order to ascertain 
the best methods of supplying nitrogen to the leading muck-land vegetable 
crops, and also to determine the value of rotation. On the Canastota 
area a large variety test was made with lettuce and onions, in order to 
ascertain the adaptability of different varieties to muck-land conditions. 
A considerable amount of data have been gathered for publication, 
relating to the growing of lettuce, celery, and onions on muck soil. The 
experiments will be continued until conclusive results are obtained. 

V egetable-accounting— This investigation is being continued and ex- 
tended. This year sixty. account books were placed in the hands of 
growers who agreed to undertake the work. The supply of books has not 
been equal to the number of requests for them. The accounts of ex- 
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penditures and income will, when tabulated, give the most reliable data on 
the production of the leading vegetable crops of the State. 

Fertilizers —An experiment with fertilizers with hubbard squash, for 
determining the relative value of commercial fertilizers and manures 
applied broadcast and in hills of squash, was begun this year and has 
produced marked results. It is planned to continue it for one or two 
seasons. 

Tomato experiments.— Studies have been made, in the field and under 
glass, to ascertain the factors or conditions causing cracking of tomato 
fruits. Examination has been made of the pollen of tomatoes grown with 
different fertilizer applications, with respect to the setting of fruit. These 
studies have been made by G. M. Ignatiev, a graduate student in the 
Department. 

Oriental pears——A study of the commercial status of the oriental pear 
in the United States — an investigation by H. R. Cox under the direction 
of Professor Craig — has been prepared for publication. 


EXTENSION 


The Department has given such assistance as it could by organizing 
local vegetable-growers’ associations. When possible, a representative of 
the Department has met, for the discussion of vegetable problems, such 
organizations as exist. Paul Work, instructor in vegetable-gardening, is 
secretary of the New York State Vegetable Growers’ Association. A 
very successful and well-attended meeting of this association was held 
at the College during Farmers’ Week. The association was again instru- 
mental in bringing together, at the New York State Fair, a large and 
attractive exhibit illustrating various methods of packing vegetables. 

The florists of New York State met with the Department during 
Farmers’ Week and organized the New York State Federation of Floral 
Clubs. All the important floricultural organizations of the State joined 
the federation, and delegates were sent to the annual meeting at the State 
Fair. 

The writer attended the meetings of the American Sweet Pea Society 
at Boston and the American Gladiolus Society at Chicago, and reported 
on the work in cooperation with special floricultural societies and on the 
trial grounds. 

The annual meeting of the American Peony Society, held at the College 
of Agriculture in June, was well attended. The Department placed on 
exhibition all the varieties of peonies growing on the trial grounds, and 
large numbers of persons visited the fields during the blooming season. 
The cool weather was especially favorable to the plant, and the size of 
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the plantation and extensive collection of varieties all combined to prepare 
for the visitors the most magnificent peony show ever held in America. 

The Department prepared an exhibit and sent representatives to the 
meeting of the Vegetable Growers’ Association of America, at Rochester. 
The exhibit made at the State Fair was very much improved in character, 
and it was thought that great good was accomplished. 

One of the most important meetings of the year was that of the 
Northern Nut Growers’ Association, held at the College of Agriculture 
last December. This was largely attended. The Morris collection of 
edible nuts of the world, collected through the efforts of Dr. R. T. Morris, 
of New York City, and donated by him to the Department, added much to 
the interest of the meeting. Forty persons in various parts of the country 
sent in specimens of nuts to compete for the prizes offered by Doctor 
Morris. Great interest in nuts has been aroused and letters are constantly 
coming in asking for information regarding nuts. 

Among the many pieces of work in the nature of extension might be 
mentioned the assistance given in preparing the revised premium lists 
for flower exhibits at the State Fair. 


RECOM MENDATIONS 


The most urgent need of the Department is more greenhouse space. 
The present glass area is insufficient to provide enough work for our 
students in greenhouse practice. This course, revived at the beginning of 
the year, has been very popular with the students, who appear to be ex- 
ceedingly anxious to get actual practice in handling and growing plants. 
This work is fundamental to the courses in vegetable-gardening and 
floriculture, and so long as a considerable number of our students come 
to us without practical experience it is desirable that we exert ourselves 
to provide such facilities as we can. 

Also, we have not been able during the past year to afford the neces- 
sary space for investigative work by undergraduate and graduate students. 
Some of this was of a scientific character, and the results of all the prob- 
lems under experiment were beneficial to the students. 

The regular instruction in floriculture and vegetable-gardening has 
been hampered by insufficient space for growing all the leading crops. 
The instruction, so far as it relates to many of the standard, or leading, 
crops, has of necessity been mainly theoretical except such knowledge as 
the class obtains from brief trips to greenhouse establishments. We have 
not the houses to force roses, violets, cucumbers, or tomatoes in winter. 
None of the crops grown have been on a scale sufficient to provide the 
proper amount of laboratory practice for students. During the year all 
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regular experimental work under glass has been discontinued because 
the houses were required for instruction. This means that we are not in 
a position to assist the florists and vegetable-growers of New York State 
in solving their greenhouse problems. In order to undertake work for 
these horticulturists, there is needed a thoroughly modern commercial 
range of greenhouses. 

An ideal arrangement would be to erect a moderate-sized building 
adjacent to the greenhouse range. This building should provide class- 
rooms, laboratories, offices, herbarium, and photographic laboratories. 
A great gain in effectiveness would result if all the horticultural staff were 
located in the midst of their work. If not already toovlate, a site should 
be selected near the College to provide for these structures. 

The Department is in need of cold-storage facilities. Last summer the 
Department was brought face to face with the problem of handling a 
large number of cut flowers for the peony exhibition. An attempt was 
made to cool down a room in the basement of the Dairy Building by the 
use of ice, but the results were only partially successful. Also, the space 
was very limited. In order to insure the exhibit of the true varieties from 
the trial grounds, the society was compelled to give up its own competitive 
exhibition. We need the storage, not only for cut flowers and experiments 
on them, but also for vegetables, bulbs, roots, and the like for class work. 

A.C, BEAL, 
Assistant Professor of Floriculture. 


DEPARTMENT OF POMOLOGY 


TEACHING 


The instruction in pomology is planned to cover the different phases of 
fruit-growing. A course in Elementary Pomology consisting of two 
lectures and one laboratory period, given in the first term, covers the 
fundamental principles. Following the elementary course, the practical 
work is given in a course consisting of three lectures each week during 
the second term. 

Additional work in pomology is taken up by other courses. A course in 
Advanced Practical Pomology provides training in the varieties of the 
different fruits, in judging work, and in the preparation of plans for 
planting and managing orchards. Courses in Small Fruits, Spraying of 
Fruit Trees, and Systematic Pomology, each taking up its particular 
field, prepare the student for practical and experimental work. 

The number of students registered in pomological courses during the 
vear I91I-I91I2 was as follows: 


First Second 

semester semester 
meenrementary Pomology..... oi. 60. .s. ee ew ee se BRIE Mk salah re 
PMO Me CTIGIOR WY. on... ta ane ee eile ook we) ne sears « 203 
yg IRN EUuBE Gg a en ah ee ae ng ire Se ae (ee rr 83 
ey SCTE PUG PLCC... mover carea. ce sie are vc be | 2 oe0ee + 104 
BeaAGdyvanced Practical Pomology.........-...... TOON Rasa s ts te 
Bmeeroaiahe LP OmOlOry Na. 6/5 ie. cS oe eae Pw. 8 
BAEC Dawgs. Aa ce yet sis <a) stags diced + Bele sR 19 13 
_ oS ECL Le Ge Sane i Oa (ae 13 
umes GINO AJOL. ny-2. ois b tees von 28'S Ge ba is 2 
Bentatiaies taking minor. 0... 6.6 ns otc eee nes 5 I 
SCURRY Sree oR a ee ee 365 427 


The total registration for the entire year was 792. 


INVESTIGATION 


Because of the large registration and the lack of assistants in the Depart- 
ment, very little research was undertaken during the year 1911-1912. 

Considerable attention has been given to the care and planting of new 
orchards. About fifty acres of land on the university farm have been 
set aside for pomological work. The planting is now nearly completed. 
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In connection with the planting of these orchards, the first two experi- 
ments mentioned below were continued during the summer. These are 
long-time experiments, extending over several years. 

Variety tests—A collection of varieties of each fruit is being made. 
The purpose of this collection is two-fold: first, to study commercial 
varieties as regards hardiness, productivity, variability, and quality; 
second, to study new varieties as regards adaptability to conditions in 
New York. 

The value of selected scions—In the case of several varieties of 
apples, scions have been selected from bearing trees which are known to 
be productive and the fruit of which is excellent as to type. Scions are 
also chosen from the nursery row and from trees the fruit of which is 
inferior in type. The products will be compared. 

Irrigation in New York as it affects the peach—In cooperation with 
the Department of Soil Technology and with W. E. Barger, of Lockport, 
an experiment was started last spring to determine the results of irrigating 
a peach orchard. Mr. Barger furnished the peach orchard and the 
money for the plant, which when installed had a capacity of 400 gallons 
per minute. Water has been applied at regular intervals during the 
summer and the results have been computed. The experiment will be 
continued for three years. 


EXTENSION 


During the college year members of the staff have spoken at a large 
number of meetings in various parts of the State. Early in May the 
Department was represented on a farm train, which was run from 
Marlboro to Coxsackie over the West Shore Division of the New York 
Central Railroad. The extension work of the Department may be ex- 
pressed as follows: 


Teecharres sc hire bec tiate wht a ate a oa tc ee 31 
Parti: ispectionss rie eas sas 2 ese eae ee 21 
Demonstratigns: 2 eo etenciuius wae ooo eee eee 12 


Each year a fruit exhibit is held at the College, both for the education 
of the students in the Department and for the benefit of fruit-growers and 
consumers in the vicinity of Ithaca. 

The Department is prepared to send experts to inspect fruit farms and 
advise the owners whenever time permits. The only charge made for 
such an inspection is to cover the actual expenses of the inspector. 
Several farms in New York State have been visited during the year and 
the owners advised in regard to the care of them. 
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RECOM MENDATIONS 

There is a pressing need for a man to take up research in pomology. 
This work of the Department has not received the attention that it 
deserves. The Department will be much more efficient and helpful to 
growers in New York when this work can be undertaken. 

There is also great need for satisfactory storage space and for 
sufficient offices, laboratories, and classrooms. The only storage space 
available is a small room in the basement of the Dairy Building. Not only 
is this too small, but it is impossible to reduce the temperature sufficiently 
to preserve fruit. A mechanical storage, with one large room (1,000 
barrels capacity) and several smaller rooms for experimental work, is 
needed. It will be necessary in the immediate future to provide a packing 
house and barn on the pomology grounds, and in connection with this a 
residence for the foreman of the grounds. 

The Department needs more office room. At least four additional 
offices are necessary at this time to accommodate the members of the 
Department. The need of a laboratory for graduate students is pressing. 
At the present time there are several graduate students in the Department, 
but there is no place where they can work without interruption. 

Cas: Wikson, 
Professor of Pomology. 
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The first step in the organization of a department of forestry was taken 
on December 17, 1910, when the Board of Trustees appointed a professor 
of forestry. This professor was on duty at the College of Agriculture 
from January 26 to February 24, 1911, and on June 15, 1911, he began 
regular work at the College. During the year 1911-1912 the staff was 
increased by the appointment of an assistant professor, who began work 
on January I. 

EQUIPMENT 


In the winter of 1911-1912 the Legislature appropriated $100,000 for 
a forestry building at the College of Agriculture. During the year the 
plans for the building have been completed. 

Eight woodlots and a farm of thirty-eight acres on the university farms 
have been placed in charge of this Department. The woodlots include 
stands of white pine, hemlock, and hardwoods, and present a wide variety 
of silvicultural conditions. Part of the area is open land, suitable for 
experimental plantations. 

The Department has begun the collection of an equipment of forestry 
instruments and of materials for illustrating class work. The forestry 
library has been materially increased. This being a new Department, 
the purchase of much office equipment has also been necessary. 


AIMS OF THE DEPARTMENT 


Forestry uses certain classes of soil for raising crops; an agricultural 
college without a forestry department is therefore incomplete. The 
Department of Forestry at Cornell University aims to take its proper 
place among the other departments of the College of Agriculture in 
helping to develop the argricultural resources of the State. 

The agricultural resources with which this Department is concerned 
are lands that cannot be used more profitably for cultivated crops or for 
pasture; that is, forest lands. Whether the tract of forest land is a farm 
woodlot of only one acre and is to be used for raising a very minor crop 
among other more important crops, or whether the tract is a hundred 
thousand acres and is to be managed permanently by a lumber company 
as the only business in which it engages, is immaterial. It is the function 
of this Department to help the owners of both these tracts, just as it is 
the function of the Department of Pomology to help, on the one hand, 
the general farmer who wishes to plant a dozen fruit trees to supply his 
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home table, and on the other hand the orchardist whose sole business is 
the handling of several hundred acres of fruit. 

The Department aims, therefore, to train some students in the care of 
the woodlot as a secondary business on the farm (farm forestry), and 
to train other students in the care of a large forest as a business in itself 
(professional forestry) ; furthermore, it aims to give direct help to the 
small woodlot owner and to the large timberland owner. 

Another aim of the Department is to conduct investigations that will 
help in solving the forestry problems of the State. The lands that have 
been placed in charge of this Department will be developed as a forest 
experiment station. In addition, field studies in other parts of the State 
will be undertaken when opportunity permits. 

To summarize, the aims of the Department are: 

1. Instruction — to a relatively large number of general students and to 
a small number of professional students. 

2. Investigation —a forest experiment station and field studies. 

3. Extension work — direct help to both large and small owners of 
forest property. 


TEACHING 


During the year covered by this report, instruction in the care of wood- 
lots was given by means of four courses. Detailed plans were also com- 
pleted for the professional course in forestry, but students were not 
admitted to this course until September, 1912. The professional forestry 
course requires five years, leading to the degree of Bachelor of Science at 
the end of the fourth year and to the degree of Master in Forestry at the 
end of the fifth year. 


The following courses of instruction were given in IQII—I9I2: 


Number of | Number of 

Course Term hours students 

credit registered 
BRUM CIUUTO A: os at ic is. syeisie se lee I 3 2in 
21S GUE ae 2 2 24 
BEaGH RM OLESUTY =.) cc0h lee cs es 2 2 1r3 
SEaRMILOFESHEY: < O' wsoliee enue 2 ee Winter-Course | ....... 24 
196 


The above registration was composed entirely of undergraduate stu- 
dents, excepting one candidate for the master’s degree who had a minor 
in forestry. 
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INVESTIGATION 


Twenty-five experimental forest plantations were made near Ithaca 
on land belonging to the University. This involved the planting of over 
thirty thousand trees. Permanent silvicultural sample plots were estab- 
lished in woodlands near Windham, Greene county, and near Elmira, 
Chemung county. 


EXTENSION 


The extension work was as follows: 


1. Eleven lectures on forestry were given outside of Ithaca. Three 
lectures were given at Ithaca during Farmers’ Week. 

2. The first bulletin was published in the Farm Forestry Series of 
Cornell Reading-Course Lessons for the Farm. 

3. A circular letter was sent to all former students of the College who 
are now living in New York State, offering to make an examination of 
their woodlands or of land to be planted with forest trees, the only ex- 
pense to the owner for the examination and for a report being the 
necessary traveling expenses of the Department’s representative. The 
same offer was made to all land owners of the State through the 
Announcer of the College of Agriculture, through the agricultural papers, 
and through general press notices. 

4. Thirteen examinations of forest lands were made in accordance 
with the above offer. 

5. One cooperative agreement was made with a private woodland 
owner, for the establishment of a demonstration woodlot. 

6. Exclusive of circular letters the departmental correspondence num- 
bered about two thousand letters, many of which were in the nature of 
extension work. 

7. The Department had an exhibit at the State Fair. 


RECOM MENDATION 


The greatest need of the Department is a demonstration and ex- 
perimental forest tract of two thousand to five thousand acres. 
WALTER MULFORD, 
Professor of Forestry. 


DEPARTMENT OF ENTOMOLOGY 
TEACHING 


The courses of lectures and of laboratory work offered in the College 
Announcement, 36 in number, were given as announced and in nearly 
every case they were well attended. 

There was a marked increase in the number of students taking work 
in the Department. The total number of undergraduates was about six 
hundred, and of graduates sixteen. 

The scope of the instruction given was enlarged by the transference of 
the work in nature-study to this Department, and by the establishment 
of a course in Aquiculture under the direction of Assistant Professor 
Embody. 

INVESTIGATION 


The results of several pieces of investigation by members of the staff 
of the Department and by advanced students have been published during 
the past year. A list of the more important of these publications is 
given below. Some of this investigation has been referred to in previous 
reports as being in progress, but in the accompanying list only published 
works are included. Many short communications that have appeared in 
scientific journals and in leaflets are omitted from this list. 

J. H. Comstock. The Spider Book. A manual for the study of 
spiders and their near relatives, scorpions, pseudoscorpions, whip scorp- 
ions, harvestmen, and other members of the class Arachnida found in 
America north of Mexico, with analytical keys for their classification 
and popular accounts of their habits. 735 pages, 770 illustrations. 
Doubleday, Page & Co., Garden City, New York. 

J. H. Comstock. The Evolution of the Webs of Spiders. Annals of 
The Entomological Society of America, Vol. 5, pp. I-10. 

James G. Needham. Notes on a few Nymphs of Agrioniae (Order 
Odonata) of the Hagen Collection. Entomological News, Vol. 22, pp. 
342-345, October, I911I. 1 plate. 

James G. Needham. Notes on Some Nymphs of Gomphinae (Order 
Odonata) of the Hagen Collection. Entomological News, Vol. 22, pp. 
392-396, November, 1911. 1 plate. 

James G. Needham. General Biology. Fourth (revised) edition, 
February, 1912. 542 pages, 283 figures. Comstock Publishing Company, 
Ithaca, New York. 

James G. Needham. Fish Culture for Farmers. Canadian Farmers* 
Magazine, June, 1912. 
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James G. Needham. Strict Priority in Nomenclature. Entomological 
News, Vol. 23, June;i1912, pp. 271-272. 

William A. Riley. Notes on Animal Parasites and Parasitism. 
Lecture outlines of a course in Parasitology, with special reference to 
forms of economic importance. 54 pages. 

William A. Riley. Notes on the Relation of Insects to Disease. 
Lecture outlines of a course given by the Department. 51 pages. 

William A. Riley. Concurrent Infection by Five Species of Intestinal 
Worms, Including Schistosoma mansoni. Science, October 18, 1912, 
Vol. 36, pp. 531-532. 

William A. Riley. The Relation of Insects to Disease. The Cornell 
Countryman, October, 1911, pp. 12-15. 

Glenn W. Herrick. Some Scale Insects of Mississippi, with Notes on 
Certain Species from Texas. Mississippi Agricultural Experiment 
Station, Technical Bulletin No. 2, 78 pages, 33 plates. 

Glenn W. Herrick. Notes on Insects of Economic Importance. Out- 
lines of lectures in Economic Entomology. 122 pages. 

Glenn W. Herrick and H. H. Whetzel. The Control of Insect Pests 
and Plant Diseases. (Reprint.) Cornell University Agricultural Ex- 
periment Station Bulletin 283. 

Glenn W. Herrick. The Fruit-tree Leaf-roller, with Notes on Allied 
Forms. Cornell University Agricultural Experiment Station Bulletin 311. 

Glenn W. Herrick. The Larch Case-bearer. Cornell University Agri- 
cultural Experiment Station Bulletin 322. 

Cyrus R. Crosby. The Plum Leaf-miner. Cornell University Agri- 
cultural Experiment Station Bulletin 308. 

Robert Matheson and C. R. Crosby. Aquatic Hymenoptera in 

America. Annals of The Entomological Society of America, Vol. 5, pp. 
65-71. 
George C. Embody. A Preliminary Study of the Distribution, Food, 
and Reproductive Capacity of Some Fresh-water Amphipods. 33 pages, 
I plate, 5 text figures. International Revue der gesamten Hydrobiologie 
und Hydrographie, 1912. 

A. B. Comstock. Handbook of Nature-Study for Teachers and 
Parents. This book is planned to meet the needs of untrained teachers. 
The facts that the teacher should know regarding each topic treated are 
given in the “‘ Teachers Story,’ which is followed by a lesson outlining 
the observations to be made by the children. There are 234 lessons, 
150 of which bear directly on Agriculture. 950 pages, more than one 
thousand ilfustrations. Comstock Publishing Company, Ithaca, New 
York. 
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Anna Clegg Stryke. The Life-cycle of the Malarial Parasite. 
Entomological News, Vol. 23, pp. 221-223, 1 plate. 

Anna Haven Morgan. Homologies in the Wing-veins of Mayflies. 
Annals of The Entomological Society of America, Vol. 5, pp. 89-106, 
5 plates. 

Charles P, Alexander. A Peculiar New Crane-fly from Porto Rico 
(Tipulidae, Diptera). Psyche, Vol. 19, pp. 63-66, 1 plate. 

Charles P. Alexander and M. D. Leonard. Venational Variation in 
Cladura (Tipulidae, Diptera). Journal of the New York Entomological 
Society, Vol. 20, pp. 36-39, 1 plate. 

P. E. Smith. Specific Characters Used in the Genus Pseudococcus. 
Annals of The Entomological Society of America, Vol. 4, pp. 309-327. 

Henry E. Ewing. The Origin and Significance of Parasitism in the 
Acarina. Transactions of The Academy of Science of St. Louis, Vol. 
21, pp. 1-70, 7 plates. 

Several pieces of investigation have been completed and the results are 
ready for publication. Among these are the following: 

A revision of the genus Megastigmus, being a continuation of the work 
reported in Bulletin 265, “On Certain Seed-infesting Chalcis-flies,”’ by 
C. R. Crosby. 

A study of the apple maggot, by J. F. Illingworth. 

A study of a new pest of cherries, by J. F. Illingworth. 

The following are some of the subjects that are being investigated: 

Certain external parasites of domestic fowls, with methods of control, 
by Glenn W. Herrick. 

The control of two elm-tree pests, by Glenn W. Herrick. 

The life history and control of certain clover pests, by Glenn W. 
Herrick. 

The life history and control of the cedling moth in western New York, 
by R. W. Braucher. 

A study of the onion thrips, by J. C. Faure. 

Jointworms infesting grains and grasses, by C. R. Crosby. 

The tarnished plant-bug, by C. R. Crosby. 


EXTENSION 


The extension work of the Department has been largely in the field of 
economic entomology. This has included attendance at fairs with ex- 
hibits of insects of economic importance, lectures before agricultural 
societies, visits to localities where outbreaks of insect pests have occurred, 
an extensive correspondence with farmers and fruit-growers, and co- 
Operative experiments in the control of insect pests. 
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The cooperative experiments in progress are the following: 

Control of the codling moth at Batavia, under the direction of Professor 
Herrick. 

Control of orchard pests in the Champlain Valley, at Plattsburg, 
Peru, Keeseville, and Willsboro, under the direction of Professor Crosby. 

Control of the grape leaf-hopper in the Lake Keuka grape region, under 
the direction of Professor Crosby. 

Control of cranberry pests at Riverhead, Long Island, under the 
direction of Professor Crosby. 

Control of the plum lecanium at Rochester, under the direction of 
Professor Crosby. . 

RECOM MENDATIONS 

The time has come when it is impossible to carry on the work of the 
Department in the best manner in the rooms available. The writer 
therefore recommends that steps be taken to secure the erection of the 
proposed building for this Department at the earliest possible moment. 
A brief statement of present conditions will show the urgency of this 
recommendation: 

The Department has no lecture room sufficiently large to hold the 
larger classes, and in one case, that of General Biology, it has been 
necessary to go beyond the limits of this College to find a place in which 
to hold the lectures. But as it seems probable that the completion of 
the Auditorium will afford relief in this particular, it need not be dwelt 
upon. It is to the insufficiency of laboratory space that the writer wishes 
to call attention. 

A large part of the work in the Department requires laboratory space. 
The following table will show the number of laboratory assignments for 
the present term: 


(General sBiolory.. .°). ss 2ceeeeve «+s <= sa dues eee 6 eee 640 
He Wert ohh 6 oye sv oo 2 PIG Geo blak Os Ce ee 480 
Generalisentomology 2 5¢ seen oss): = on ep 155 
Parasitology: > 00 ew. <<. cos See oo +, «'esce Sa ee e 66, 
Insect “Morgholocy a: 0.5. Se ee tees o.oo oss ba a a us eee 40 
Systematie- Matonplocy, soo 2 papers «ek pee eee 26 
Nattire= Studio. pin. 20S ate ee ate as Ce ee 22 
Graduate  Studentse./ ih. 0 ce eerie. s cvse Sie ee 20 

1,449 


The minimum time of a laboratory assignment is two and one half 
hours per week; in the case of advanced students it is usually much 
‘ 
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more. At the present time the graduate students are scattered about. 
Some are working in the Insectary, far removed from the library and 
the collections, some are in the roof garden, and some are in corners 
of badly congested laboratories where it is impossible to have the quiet 
necessary for satisfactory research. 

For one class —that in The Farm, which numbers 480 students — the 
Department has been unable to find any laboratory quarters. At the time 
the course was announced, arrangements were made by which the head- 
house of the conservatory was to be used for work in stormy weather ; 
but later this was found impracticable: It is therefore necessary to con- 
duct that work entirely in the field, whatever the condition of the 
weather. This may not be a serious matter for robust young men; but 
it does not seem wise to require young women, of which there are many 
in the class, to run the risks of such exposure. 

In order to provide for the laboratory work in General Biology and 
for that in Parasitology, it has been necessary to have sections in the 
forenoon as well as in the afternoon. This has made it very difficult 
for students to schedule their work. The forenoons should be left free 
for lectures and for other class work, much of which, in the case of 
freshmen and sophomores, is taken in the College of Arts and Sciences. 

A second recommendation that the writer begs leave to make is that 
more adequate provision be made for conducting the extension work 
of this Department. The control of insect pests is one of the more 
important of the subjects in which there is a demand for extension work. 
The members of the staff of the Department have shown their ability and 
willingness to carry on researches in the field of economic entomology. 
But it is not wise to ask a professor to leave his classes in order to go away 
from Ithaca for extension work. Our first duty is to those who have come 
to Ithaca for instruction. The only suggestion which the writer can make 
for the solution of this problem is that a man should be appointed who 
can devote his time to extension work. Such a man should be well fitted 
by training and experience for this work, and should be a good popular 
teacher. 

je COMSTOCK, 
Professor of Entomology. 


DEPARTMENT OF DAIRY INDUSTRY 
TEACHING 


The total number of students receiving instruction in the Department 
during the year was 764. The numbers registered in the various courses 
are given below: 

Regular courses—The same courses as were outlined last year have 
been continued and three new ones have been added, as follows: 

Course 16. Milk Composition and Tests (for special students). 

Course 18. Butter-making (for special students). 

Course 19. Advanced Cheddar-cheese-making. 

The number of students enrolled in the regular courses during the 
year was 547. Their distribution among the different courses is as 
follows: 


Number of 
Course students 
1 Milk Composition and Tests (given both semesters).......... . ise 
Peter MAKING... 5 anus ¥ vs ee owteueteis oaths cual spoil ee ee 33 
SAMO MCESE-TNAKING . ow). ss exe's ot oes cl ore tie Ieee ee hee ee 22 
mesmiementary Bacteriology... .6. sate ele ae eee 28 
Guivictrkxet-milk Inspection... s\2.%. - si. oe st eee 69 
yewavanced Lesting’ .. ssc au c.ne oes ee oa ete eee 9 
sebary. Bacteriology « .:) <<: seisye.s eae se ie eee 20 
eeadvanced Butter-making -.0 0... 5.:- eee eee eee 9 
homancy-cheese-makin? 2)... 9. cron @ to eee ere een ee eee ee 5 
BeaOairy Equipment and Business Wethads..- 2 = oer. ee 9 
Pe seminar (civen both semesters) <a. < oea.et ee tee 22 eee 12 
ieeeeesearch (given both semesters). «2. cne.-aucee 2 eee 5 
immacneral Agricultural Bacteriglogye.-...; ne. ase 43 
ieeacuetioloey for the Home...\...4..\. ¢:ss0445use see eee 30 
16 Milk Composition and Tests (for special students, given both 
BEWIESEETS )) sie - cs e'+ 2:0 5/4 Specie leis ascie eit eee 45 
ES amiermalkine (for special students) 2. -- e205. 4 eee 16 
TO eaavanced | heddar-cheese-making --~,..04. 22) ne ener 4 
Gramuees Students... .....%..s0s ec ssa ne eee en 31 
fotalentollment of students for yeat.n-. ess. se eer 547 


This is an increase of 19 per cent over the enrollment for last year. 
lVinter-course instruction—The number of students enrolled for the 
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twelve-weeks Winter-Course in Dairy Industry was 93. These students 
devoted their entire time to work given by this Department, with the 
exception of a three-hours course in Feeds and Feeding given by the 
Department of Animal Husbandry and a one-hour course in Veterinary 
Hygiene given by the College of Veterinary Science. The work consists 
of two lectures from eight to ten o’clock each morning, followed by 
practical work in the various laboratories until 4.30 or 5 p.m. 

In addition to the regular winter-course students, 68 persons in. the 
Winter-Course in General Agriculture elected a three-hours course in 
Farm Dairying given by this Department, making a total of 161 winter- 
course students receiving instruction in the Department of Dairy Industry. 

Creamery managers’ course-—This course, which was tried for the 
first time a year ago, was repeated this year with 13 men taking the work. 
Only men who are actual managers of creamery plants are admitted to 
this course and the work given is of an advanced character. 

Summer session— Forty-three students who were registered in the 
Summer School in Agriculture elected work in dairy industry. 

Changes in department staff— On December 1, H. L. Ayres was trans- 
ferred from the position of Superintendent of Dairy Manufactures to that 
of Extension Instructor. He has spent practically all of his time, out- 
side of the Winter-Course, in extension work in different parts of the 
State, working chiefly in connection with dairy plants operated by our 
former winter-course students. 

T. J. McInerney was appointed Assistant in Market Milk and Testing, 
and H. M. Pickerill as Assistant in Butter-making, both appointments 
beginning October 1, IgIt. 

On January 1, 1912, H. W. Middaugh was appointed Superintendent of 
Milk Supply to take up a part of the work formerly done by Mr. Ayres. 

During the year two members of the staff have resigned. These were 
Lois W. Wing, whose resignation took effect July 1, and L. B. Cook, who 
resigned September 30. 

INVESTIGATION 

The investigative work conducted by the Department this year has been 
along the following lines: 

1. Cow-testing-association work.—This is a continuation of the work 
outlined in previous reports. This work is giving very satisfactory results 
and has proved of value to farmers in increasing the profit of their 
herds, and also to the Dairy Department because of the increased milk 
supply resulting from the work. 

2. Market-milk inspection—This work is done in cooperation with the 
City Board of Health for the purpose of controlling and improving the 
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city milk supply of Ithaca.. All the farms from which Ithaca receives 
its milk supply have been visited twice during the year — once during the 
summer and once during the winter —and scored on the basis of the 
sanitary condition existing on each farm. This work has enabled the 
dairymen to make inexpensive improvements that have not been a hard- 
ship to themselves, and has given to the city consumer milk of high 
sanitary quality. 

3. Methods of testing cream for butter-fat— Much research work has 
been done on the testing of whole milk for butter-fat, but comparatively 
little on the testing of cream. Immense quantities of cream are bought 
and sold on the basis of percentage of butter-fat contained, and an 
accurate basis of computation is therefore necessary. The Department 
has been doing considerable work in order to determine the most accurate 
methods for this purpose. 

4. Studies on the incorporation of moisture and salt in butter —This is 
of special importance at the present time in view of the general agitation 
relative to the legal limits for butter. It is hoped that this work will show 
reliable methods for making butter containing uniform amounts of salt 
and moisture. 

5. Studies in the variation of cream from the hand separator.— One of 
the difficulties encountered when the hand separator is used on the farm 
lies in the fact that the cream is not uniform from day to day. Various 
factors control this question and the purpose of this investigation is to 
determine what methods are necessary in order to get satisfactory results 
from the use of hand separators, both from the standpoint of the dairy 
farmer and from that of the creamery. 

6. Methods of cooling milk.— One of the most important factors in the 
proper handling of milk is the maintenance of low temperatures. Since 
this requires either an abundance of cold water or the use of ice, the 
proper cooling of milk is a matter of some expense to the farmer. The 
purpose of this investigation is to determine what methods are most 
efficient and can be used with least expense to the milk-producer. The 
proper cooling of all milk received at a creamery or cheese factory 
would make it possible to manufacture a higher grade of products, which 
would be sold for better prices and give better returns to the farmer. 

7. Metallic flavor in butter—This is a trouble which causes serious 
losses to the butter industry of this State and which has puzzled even the 
best butter-makers. The discovery of the cause and of methods for 
preventing its occurrence will be of great value to the butter industry. 

8. Factors determining the yield of cheddar cheese-——This is an im- 
portant question from the standpoint of the cheese industry of the State. 
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Many factories are not getting the yield of cheese that they should from 
the amount of milk handled, and a careful study of the factors determining 
the yield should result in valuable information. In connection with this 
work a careful study is being made ot the amount and distribution of 
moisture in cheese. 

EXTENSION 


Some of the work described under the head of “ Investigation ” might 
also be included in “ Extension.” This is especially true of the cow- 
testing-association work and the milk-inspection work. Since the close of 
the Winter-Course, Mr. Ayres has devoted his entire time to inspection 
work in different parts of the State. His efforts have been directed 
primarily toward assisting former winter-course students who are now 
located in dairy plants in this State. It has been the policy of the Depart- 
ment to give sufficient time at each plant to enable the man in charge to 
overcome his difficulty. Usually this has not required more than one day, 
but in a few cases several days have been spent at a single plant. The 
Department believes that it is better to do thorough work in a limited 
number of plants than to merely visit a larger number without making 
sure that the operator has been able to overcome his difficulty. A few 
dairy farms have also been visited and assistance has been given in dairy 
work. During the season 128 dairy plants have been visited. It is 
believed that this work is very important and that the results will be of 
great value to the dairy industry of the State. 

Educational scoring of dairy products.—This work has been continued 
during the year on practically the same lines as before. Butter- and 
cheese-makers and milk-producers in any part of New York State can 
send samples to the Department once each month to be scored for quality. 
Detailed reports are returned to the sender, with suggestions for improve- 
ment of quality when these are needed. 

Publications — Only one publication has been issued by this Depart- 
ment during the past year. This is Cornell Reading-Course Lesson for 
the Farm, Vol. I, No. 16, Dairying Series No. 1—‘“‘ Practical Dairy 
Problems.” This bulletin is intended primarily for men who desire to 
know the best methods for marketing their dairy products, from either the 
standpoint of the producer or that of the factory. 

Correspondence—The correspondence of the Department during the 
past year has increased materially over that of former years. Many 
inquiries are received from dairymen both in this and in other States, 
and considerable time is required for answering these inquiries promptly 
and furnishing the information desired. 

Institutes and exhibits — Members of the Department have taken part 
in farmers’ institutes, local farmers’ meetings, and institute schools. 
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Exhibits and men have also been sent to a number of county fairs and 
to the State Fair. 


NEEDS OF THE DEPARTMENT 


The increase in students taking dairy work has very seriously crowded 
the Dairy Building. More space for laboratories is greatly needed. 
Instruction should be given in several lines of dairy work for which there 
is now no space nor equipment. This includes especially instruction in 
milk-condensing, the manufacturing of milk sugar and casein, and addi- 
tional work in market milk for which there are now very inadequate 
facilities. 

A small refrigerating plant is needed for both experimental and instruc- 
tion work. This might be a small plant, which could be used for some 
particular part of the dairy work and would furnish the necessary 
facilities for instruction and investigation. 

W.. A> STOCKING, aixe 
Professor of Dairy Industry. 


DEPARTMENT OF ANIMAL HUSBANDRY 
TEACHING 


The instruction work of the Department is shown in the following 
table, giving numbers of courses and the number of students in each 
course: 


Number of students 
Course 


First Second 
semester | semester 

ee a oa ta ole '6 05) ohix Gee) 3. vr'd's, 001 oyst ws lnveresie a, ow 0! bye, 00) .0 mele) 64 

SE ELM etre si ch ease ee See Ae oko, Bel iain ea sien ncole 59 

Suc ngs edie Greeti Ree etal ea ie LE eee eg 85 102 

SMUT P aS Stee create! a etree ceo ates toys, wh ar Pye Sad laitnch selene? avers Gis We Oerortialaes 

PE te Pre at * Pao ares bs 0052 1SE 5/5 areety vous d steel Shall. er ey eb ecay shui y ve asedeterees 
Rng eas Pee) 0's ear ME Le Worse Veevia Sai at's Dye ah are sel of 32 20 
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In addition there were 3 graduate students taking major work in this 
Department, who received the degree of Master of Science in June, 1912. 


INVESTIGATION 


Investigations in this Department have continued along the same general 
lines as heretofore. The most notable new line of investigation under- 
taken is an attempt to develop the early breeding habit of ewes. It is 
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planned to continue this for at least ten years, and a longer time may be 
necessary in order to obtain definite results. For this purpose the entire 
early-lamb flock of the College is being used. 

At the present time investigations are being actively conducted on ten 
different subjects, all of which give promise of affording useful material 
for publication although many will have to be continued for several years. 
Brief outlines of these investigations follow: 

A study in dairy heredity, by Professor H. H. Wing. This is intended 
to show the effect of selection and use of improved sires in the develop- 
ment of a family of cows. The work has accrued in the development of 
the well-known Glista family. The investigation was begun in 1887 and 
will be continued indefinitely. 

The cost of production of winter lambs, by Professor Wing. This is 
a continuation of the records of the early-lamb flock, a report of the 
progress of which was published in Experiment Station Bulletin 309 as a 
continuation of work started in 1903. 

Demonstration of the effect of breed and individuality on the pro- 
duction of pork, by Professor Wing. The object is to show the relation 
of breed and individuality in pork production. Weanling barrow pigs 
are bought in the spring of each year and fed for pork production, records 
of food consumption being kept. They are sold for pork or slaughtered 
in the early fall. The study was begun in 1910 and will continue for at 
least five years. 

Development of the early breeding habit of ewes, by Professor Wing. 
This is in order to ascertain whether the selection of first-dropped lambs 
will be followed by early breeding in those selected. From the early 
lamb flock the first ten vigorous ewe lambs are selected each year to 
replenish the flock, and records are kept of their progeny in successive 
generations. The work was begun in November, 1911, and will continue 
for at least ten years. 

Oats compared with corn and oats for the work horse, by Professor 
M. W. Harper. The object is to ascertain the comparative value of oats, 
and corn and oats, as a grain ration for the hard-working horse. The 
study will include observations on both the condition and the spirit of 
the horse. The investigation was begun in November, 1910, and will 
probably be concluded in the spring of 1913. 

The cost of raising colts from birth to three years of age, by Professor 
Harper. The purpose is to ascertain the cost of producing horses in 
New York, to include both heavy and light horses; also, to ascertain the 
effect of different foods on the development and usefulness of the horse. 
The study was begun in May, 1909, and will be continued for ten years. 
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A study by Professor Harper to compare a ration consisting of grain 
and of succulent food such as silage and carrots, with a ration of grain 
and clover hay, in fattening young draft horses for the market. 

Improving farm horses, by Professor Harper. This study is intended 
to show the effect of selection in breeding, and of improved care and 
management, on the future development of the horse. It was begun in 
November, 1910, and will be continued for at least ten years. 

The cost of raising heifers from birth to maturity, by Professor E. S. 
Savage. There are parts of New York State in which it may be better 
to purchase grade heifers outright than to raise them, depending on the 
cost of raising. This project aims to throw some light on the problem. 
At the same time, data in this work will be available on the best methods 
of raising calves when skimmed milk is procurable and when it is not. 
The investigation was begun in September, 1910, and will continue until 
September, 1915. 

The cost of milk production, by Professor Savage. There are com- 
paratively few sets of records kept in detail on farms. The purpose of 
this investigation 1s twofold: to determine the cost of milk and butter- 
fat, and to determine a method of keeping stable records which will be 
accurate yet not too cumbersome for a farmer to keep up. The study was 
begun in September, 1910, and will be completed in September, 1915. 


EXTENSION 


The extension work of the Department has been considerable during 
the past year. An assistant professor, H. A. Hopper, was employed 
temporarily for three months during the winter and spent the most of 
his time at extension schools. The other members of the staff have made 
lectures and attended meetings as opportunity allowed. 

A large part of the extension work of the Department consists in the 
supervision of the records of pure-bred cows for advanced-registry regis- 
tration. During the year ended May 1, 1912, the records of 1,992 
pure-bred Holstein cows, belonging to 326 different owners, were super- 
vised continuously for various periods of seven to ninety days. In 
addition, monthly inspections of two and one half days each were made 
for all the owners requesting them, for cattle entered on yearly records. 
At the present time the Department is supervising the records of 104 
Ayrshire cows belonging to 9 different owners, 56 Guernsey cows belong- 
ing to 8 different owners, 231 Jersey cows belonging to 15 different owners, 
31 Holstein cows belonging to 7 different owners, and 1 Brown Swiss 
cow ; a total of 423 cows belonging to 4o different owners. This required 
the services of one hundred and nineteen inspectors, about seventy-five of 
whom were constantly employed for four to five months. 
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The development of the Department has been greatly augmented during 
the past year by the provision for the new buildings for administration 
and for stock-judging. When these buildings are completed, it will be 
necessary to largely increase the teaching staff. Considerable additional 
funds will also be necessary for maintenance. 

A EWING, 
Professor of Animal Husbandry. 
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The work of the Department has increased each year in proportion io 
the rapid growth of the College, as is clearly shown in this report. The 
activities fall naturally into four main divisions — teaching, investigation, 
extension, and administration. 


TEACHING 


The courses in poultry husbandry have been reorganized so as to 
include five one-term, two-hours, specialized courses — Poultry Farm 
Management, The Breeds and Judging, Marketing, Poultry for the 
Household, and Poultry-house Design and Construction — and a general 
elementary course in Farm Poultry. 

The following table shows the number of university hours taught in 
poultry husbandry for each year from 1903 to 1912, inclusive: 


1903— | I904— | 1905— | 1906-— | I907— | I908— | I909- | I9I10—- | IOII— 

1904 1905 1906 1907 1908 1909 1910 IQII I9I2 
Regular and special courses. 74 339 158 A74 527 5890 320 620 GI5 
Winter Poultry Course..... | sistas 225 540 690 690 780 825 810 825 
Winter-Course, elective... .| 54 60 80 64 66 62 66 108 120 
Dinimer Schoolies ce ci 2. | Aig eet ROR ed Perr keris A Ite ce rere eC Oar Pe ge A i ee | See 33 
rota yrarcta sess ccusiereeo » | 128 624 778 || 1,228) || 1,283 | Teapakesih || ah, BLO) |) ara ae fs! I, 803 


The number of students registered in the Department for the year 
IQII-1912 was as follows: 


Raat chime SELIGEMES sels, cahercucha (we d.coraies w euelavs dross ds © stays ojos Qo ele. 6 i we 113 
Seidl SUL CGMS: < spars ores) sain ss eeeid.se. + \salchs ate a dale die ne Fese Sisvsns 7 

iWimter-Ccounsean Poultry. Husbandry 2.20. asta eis a elelelore 56 
Students electing poultry husbandry from other winter-courses. . 60 
PRE Tg SCM OO MEMECE WCCKS b 16 oor oqeus jo iaids> Stoke es 2 hed asl ode 8 3 «wishes ed 29 
SMITMe SCNOOL:SIX, WEEKS 1a .c,41s aie als cunvie ws rgietereis wists 4 Sue he alh Suekets 21 


BE GhicUI ey ok nepawialavcteye slavlotoreyn os, sh ate ateiele tals So) vial ede ale, «we slavslemiecclo ) 6340 


The increase in amount of instruction given by the Department in nine 
years is marked. In 1903 the total registration was 28 regular and special 
students electing a two-hours course and some practice courses, and 27 
students in the Winter-Course in General Agriculture electing a two-hours 
course, making a total university credit of 128 hours. In 1911-1912 the 
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number of students taking courses in the Department was 349, carrying 
a credit of 1,893 university hours. 

Our anticipated occupation, early in the college year, of the new Poultry 
Building will relieve the seriously congested condition of office, lecture, 
and laboratory room that has long existed, and will enable the Department 
to furnish exceptional facilities for instruction. 


INVESTIGATION 

One hundred and fourteen projects have been investigated since the 
Department was established. Twelve investigations have been conducted 
during the past year, as follows: 

1. Breeding to produce a general-purpose fowl that will lay white eggs. 
Fourth year, one flock, 17 individuals. 

2. To determine the correlation of physical characters and egg-produc- 
tion. Second year, 558 females. 

3. Methods of feeding fowls to improve the Cornell ration for egg- 
production. Four flocks, first year, 42 individuals. 

4. Types of rations as affecting egg-production. First year, four flocks, 
64 individuals. 

5. Winter range versus close confinement as affecting egg-production, 
fertility and hatching power of eggs, and vigor of stock. Second year, 
two flocks, 74 individuals. 

6. Breeding for fecundity. Fifth year, three flocks, 233 individuals. 

7. Comparison of large grass range versus small bare yards as affecting 
egg-production, and fertility and hatching power of eggs. Third year, 
six flocks, 192 individuals. 

8. Natural versus artificial incubation as affecting vitality, fertility, and 
hatching power of eggs. Third year, four flocks, 67 individuals. 

g. Breeding to improve the market quality of eggs. First year, nine 
flocks, 65 individuais. 

10. The effect of removal of the thyroid gland on the health and 
productiveness of fowls. (In cooperation with the Department of 
Physiology.) First year, two flocks, 16 individuals. 

11. The feeding of high-fat and high-protein rations and their effect 
on egg-production, fertility and hatching power of eggs, and vigor of 
stock. (In cooperation with the Department of Agricultural Chemistry. ) 
First year, two flocks, 30 individuals. 

12. A comparison of nine methods of keeping eggs for hatching. Third 
year. The number of eggs used for the year 1911-1912 was 1,650. 

The stock used exclusively in investigations for the year I9I1I-I9I2 
was: Females, 734; males, 66; total, 800. 

The same number of projects, requiring more fowls, is planned for the 
next fiscal year. 
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One experiment station bulletin — No. 318, “ Constitutional Vigor in 
Poultry ’’— has been prepared. Several bulletins are being written. 

Approximately one half of the buildings, equipment, and mature stock 
is used exclusively for investigation. 

Special scientific apparatus is being purchased to equip the new Poultry 
Building. This will enable the Department to investigate several im- 
portant problems that it has heretofore been unable to undertake. 


EXTENSION 
The Department aims to be helpful to the largest possible number of 
persons in the State who can be reached with the facilities at hand. 
Extension work away from the College—rThe principal extension 
activities for the past three years, outside the College, may be grouped 
as follows: 


I909- | I9I0- | IQII- 
TOLO |) LOUT I9I2 


Farm visits to assist in selecting breeding stock, 
grading eggs, laying out plans for poultry farms, 
EMMM ME MCh atin tN ke res oth als arcs hace yk EY, 62 180 

Speaking engagements in connection with poultry 
shows, granges, young men’s Christian associa- 
tions, farmers’ institutes, extension schools, farm 
(UeNiaSis Enno ol ave gal ces Aaee eae in ee a 109 79 92 

Educational exhibits staged in connection with 
poultry shows, agricultural fairs, young men’s 
Christian associations, farm trains, extension 
ROMO swam Lae Mice ee a oe Ale bee Soe d Se ars 18 23 34 


Correspondence.—The following table shows the number of letters 
written by the Department each year, from October 1, 1908, to October 
PATO ; 


1908- 1909- IQIO- IQII- 
1909 1910 IQII 1912 
STEER SS ie OPA? Ae 7,088 ATC 7,304 8,456 


sii Cael Ee STN A oO oe ae RL UP ee RD 2,393 2,141 


ANGIE tke ti nes ae REE ar or 7,088 FAT Orb OTe 10,507 
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The present office force cannot keep up the work without employing a 
large amount of extra help by the hour. It will be necessary to employ an 
extra stenographer and helper for the coming year. 

Educational exhibits—The three educational exhibits belonging to the 
Department are being remodeled and improved each year. They are 
proving to be important educational agencies, in cooperation with poultry 
associations and other organizations. 

Poultry survey—Twenty farms have been carefully studied and data 
obtained as to their business organization, using our poultry farm man- 
agement blanks. We have records of replies to our question or survey 
blanks, from 237 persons who are especially interested in poultry hus- 
bandry. 

Organization of poultrymen.—The Department is endeavoring to assist 
existing poultry associations and to organize others, with the object of 
having an active organization in every county and in many towns of the 
State. 

Market survey.—A special study is being made of the poultry- and egg- 
market conditions in this State, from the standpoint of the producer, the 
dealer, and the consumer. 

Cooperative marketing association—A cooperative egg- and poultry- 
marketing enterprise, to assist the producers in the vicinity of Ithaca, is 
being worked out. 

Breed-testing project Owing to a lack of facilities permitting con- 
tinuance of the work under conditions that would meet the needs of the 
farmer, coupled with the imperative demand for houses to provide in- 
‘struction in feeding practice, this important work was reluctantly sus- 
pended for the year. 

Demonstration and laboratory instruction— Experience in giving 
demonstrations and conducting laboratory exercises in ‘killing, picking, 
packing, and judging poultry, candling and grading eggs, the study of the 
egg, and the like, in the tent at the New York State Fair, on the farm 
trains, and in the extension schools, clearly demonstrates the growing 
demand for this form of extension teaching. The lectures alone do not 
fully meet modern requirements. The people are no longer willing only 
to hear about things; they are anxious also to see and do these things 
themselves. We must more and more, in our extension work, substitute 
“ showing ”’ and “ opportunity for doing’ for mere “ telling.” 


ADMINISTRATION 


The value of the land, buildings, stock, and equipment on July 1, 1912, 
and for each of the four years preceding, is shown in the following table. 


Pl ee es ee ee ed ee 


a ee 
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It will be seen that there has been each year a constant and gradual 
increase of the total inventoried value, as follows: 


1908 1909 1910* IQII* OL2 = 
16 ee $1,000 $1,000 $3 , 500 $3,500 $3 , 500 
Buildings..... 5,876 6,248 6,416 6,438 45225 
Stock eats Morir 2,696 2,034 3,400 3,098 4,204 
Equipment... 3569 4,676 6,496 6,975 7,471 
Motaloos | $13,141 $13,958 $19 ,812 $20,011 $22,460 


*Includes fifty-acre farm on which annual rental is paid. 

Land.—The land now available or occupied by the Department is in 
three widely separated places, as follows: First, about five acres in the 
old poultry plant near the buildings of the College of Agriculture. This is 
now used for investigation and instruction. Second, about two acres (now 
partially graded) around the new Poultry Building. Third, eighty-one 
acres, about one mile distant from the College and north of Forest Home, 
where all the stock is reared and farm crops are grown. This amount and 
location of land makes administration difficult and expensive. 

The estimated value of the land available for the use of the Poultry 
Department (not including land adjacent to the new Poultry Building) 
is $3,500. 

The land adjacent to the new Poultry Building should be used exclu- 
sively for teaching. The poultry farm should be used for four purposes: 
First, to keep all the stock used in investigative work, which will then be 
separated completely from the teaching enterprise; second, for our breed- 
testing project, which should be increased to one hundred or more flocks ; 
third, to demonstrate a proper poultry-farm cropping system; fourth, to 
rear all our stock under normal farm conditions. When properly 
equipped the farm will be very largely, if not entirely, self-supporting 
(aside from general administration and foreman supervision), without 
lessening its efficiency as a teaching and investigating enterprise. 

A larger area of land could be used to good advantage. In the near 
future, more land will be imperative if we are to practice the type of 
poultry farming that we teach, and if we are to handle the enterprise 
economically. Fifty acres is too small an amount of land to make the 
most desirable poultry-farm unit. We should have not less than eighty 
to one hundred acres in order to handle our teams and tools to the best 
advantage and to grow a proper rotation of crops and provide suitable 
pasturage for our stock. We need this extra amount of land now. 

Water supply for the farm.—We are greatly handicapped in the 
economical administration of the poultry farm, owing to the lack of a 
regular water supply. This has made it necessary to haul by team all the 
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water from the creek in the valley, about one half mile distant, for rearing 
three thousand or more chickens each year. A suitable water supply 
should be provided. This may be obtained from the gorge by a ram, or 
from the farm by a driven well and windmill or engine power. It would 
be a profit-paying investment from the standpoint of saving labor, as well 
as furnishing a superior quality and regular supply of water. 

Other needs of the farm—The farm should have a boundary fence. 
The woodlot should be fenced for a turkey and game-bird preserve, for 
investigation and instruction. Much of the farm would be greatly im- 
proved by tile-draining. A ten-acre apple orchard should be planted in 
the rearing park, to provide shade and to carry out our system of cropping 
for a New York State poultry farm. 

The marked increase in the crop-producing power of the land, which 
is apparent each year, justifies the belief that a substantial net profit (not 
counting general administration and foreman supervision) may be ex- 
pected when the size of the farm is increased and it is properly equipped 
with water supply, tools, buildings, and the like, for efficient 
administration. 

Buildings——The weakest factor in our system of departmental adminis- 
tration is the lack of sufficient and suitable auxiliary buildings. This 
deficiency will be greatly increased when the Department occupies the new 
Poultry Building. The new building will provide lecture and laboratory 
facilities for two hundred and fifty or more students at one time, and many 
more may be accommodated when all the teaching periods are used. 
Facilities for teaching the practice courses in feeding, brooding, judging, 
and the like, as they should be taught, are limited at the present time to less 
than one hundred students. By curtailing the breed-testing and investi- 
gative work this year and reducing the amount of practice that each 
student may receive, we are planning to teach 115 students in the Winter- 
Course in Poultry Husbandry. This number, which is more than twice 
as many students as we have taught before in the Winter-Course, is about 
one half the capacity of the lecture and laboratory facilities. Because of 
this lack of auxiliary buildings, the Department may be unable to accept a 
number of students who will apply for instruction this winter. The writer 
therefore urges, as the most imperative need of the Department, the erec- 
tion this year of auxiliary buildings, essentially as recommended in the 
ten-year plan. 

Removal of present plant—The fact that the new Poultry Building will 
now become the center of operations for the Department, that it contains 
all the lecture and recitation rooms, laboratories, locker rooms, offices, 
mechanics room, marketing room, and so on, and that it is located about 
one eighth of a mile distant from the old plant— where the practice 
courses must be taught to not less than two hundred students this year 
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and where all the experimental flocks are kept—makes it exceedingly diffi- 
cult to administer, and objectionable alike from the standpoint of the 
student and from that of the staff. The writer urges that the present 
plant buildings, which can be used to advantage, be removed to the farm 
or to the land adjacent to the new Poultry Building. 

Residence on the poultry farm.—The fact that there is no residence on 
the poultry farm makes it difficult, if not impracticable, to use the farm 
during the winter owing to the distance of the buildings from suitable 
rooming and boarding facilities. During the summer season two em- 
ployees occupy a portable bungalow. A separate residence, or house 
accommodations in connection with other buildings, for a married man 
and for single men should be provided. This would cost $2,000 or more. 

Stock.—The amount of stock at the close of the fiscal year IG1I—1912, 
and for four years preceding, is shown in the table below. The amount of 
stock is limited by our lack of suitable auxiliary buildings, and is not 
sufficient to meet the demands for teaching and investigation. The in- 
ventoried value of the stock on September 30, 1912, is $4,264. 


1908 1909 I9IO IQII 1912 
Se Taye! IS ele Pa a 82 739 1,045 1,495 eso 
DULCE, Ag a oe 3,208 | ('3%682 2,803 2 OR5 2,502 
Wicici rae. eat 545% ATO 4,422 3,848 4,526 5,063 


The remarkable egg yields of four White Leghorn hens, bred and reared 
by the Department, is worthy of a place in this report. So far as we 
know, their records have not been equaled elsewhere. While the records 
of these fowls are remarkable when only their first year’s production is 
considered, the heavy yield maintained or increased in the second or third 
years is the great achievement that registers the “ high-water mark” in 
the egg-producing power of the domestic fowl. The records are as follows: 


Num- Num- { Num- 


ber of ber of ber of 
Date first | Hen No. Name eggs laid | eggs laid | eggs laid | Total 
egg was laid first second third 
year year year 
Dec. 4, 1908 1463 | Cornell Surprise. . 180 186 196 562 
Nov. 24, 1909 9363 | Madam Cornell. . 245 131 158 534 
Dec. 6, 1909 2211s) LadyaCormells -.. 257 200 186 643 
Dec. 10, 1909 | 3418 | Cornell Supreme.. 242 198 253: 653 


1463. Third year ended December 4, I911. 
' 9363. Third year ends November 24, 1912. 

3211. Third year ends December 6, 1912. 

3418. Third year ends December Io, 1912. 
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Equipment.—The $15,000 appropriation for equipping the new Poultry 
Building is being expended with the object in view of providing the 
facilities most immediately necessary. Considerable important scientific 
apparatus and some furniture will still be required before the building is 
fully equipped to meet our requirements. The total value of the equip- 
ment of the Department on July 1 was $7,471, not including the special 
$15,000 appropriation mentioned above. 

Maintenance —The occupation of the new Poultry Building calls for 
larger maintenance appropriations because of the increased expense for 
maintenance of the Department in three widely separated places — the old 
poultry plant, the farm, and the new Poultry Building. We need now a 
larger insiructing, investigating, and extension staff. We shall need to 
have appointed, in the near future, an additional assistant professor, an 
instructor, and several assistants. 

Our aim is fourfold: It is of equal importance that we find new 
problems first-hand, by keeping in close touch with poultrymen through 
our extension work; that we study these problems in our investigations to 
discover new truths, which may lead to the adoption of better methods ; 
that we carry, to the large number of persons who cannot attend College, 
the largest possible measure of useful instruction and inspiration; that we 
teach the most efficient principles and practices to the students who come 
to the College. 

JAMES E. RICE, 
Professor of Poultry Husbandry. 


DEPARTMENT OF FARM MECHANICS 
TEACHING 


With the completion of the Farm Mechanics Building, a floor space 
of 40 by 8o feet is made available for the teaching work and a space of 
about 12 by 40 feet for office and tool-room purposes. While these 
quarters are entirely inadequate for the thorough teaching of farm 
mechanics and farm engineering, still they are so far superior to the 
facilities previously enjoyed by the Department that much better teaching 
has been done for nearly one fifth more regular students than ever before 
and with less proportionate effort. This change is due partly to increased 
space, partly to special conveniences, and partly to freedom from the 
restraint imposed by being housed with other departments. 

The number of students who received instruction in the courses offered 
by this Department is given in the following list, from which it will be 
noted that a new course in Dairy Mechanics was added, in response to 
a request from the Department of Dairy Industry, and a brief course 
was given in the summer session: 


Regular courses Number | Number 
taught marked 
pubommavicehanics.uv halle Sardis. aie Sole! 87 70 
Beam Wiechanics. «Sprint... fos. set senses 143 125 
febatry Wechanics: -Opring “3... As ek: dee 16 15 
MGMIMCSCALCLInyn Mallcesn iN tos a hile yl. do wR Loe I I 
Beene neineenrtae, sal. eon ae el eo AI 39 
Pomerat HA OINeeTIne.» | Spring o's de. Yk ee 52 40 
Dem MeSCOnClit, miiOiiMOiw Psat funn sted yah dt oy Sees II | 
Winter-course 
Farm Mechanics (General Agriculture 7)............. 114 105 
Summer school 
Farm WViechanices: (Agriculture to). 62...) Le ok ek ak 39 38 
<I RE THET Ras, age IES © ae yt CRIN Sen nite better Me Cee a a 504 449 
INVESTIGATION 


During the past year special attention has been given by the writer to 
the problem of developing simple apparatus for the disposal of sewage 
from (a) small households, (b) boarding-houses with variable flow, and 
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(c) creameries. The details of the type of septic tank developed during 
the preceding year have been modified so as to increase the efficiency of the 
tank and at the same time simplify its construction. Special modifica- 
tions of the general design have been made to suit each of the types of 
cases given above, and through cooperation with private parties several 
typical installations have been constructed which will serve as experi- 
mental plants. A serious problem in connection with sewage disposal 
is that of distributing the effluent of the septic tank uniformly over the 
purifying bed without the use of expensive apparatus and also without 
loss of head, which is in many cases absolutely unobtainable. This is 
particularly true of the small domestic plants, thousands of which must 
be installed in the next few years if our farmers are to develop the con- 
veniences of their homes as they should. In order to meet this need the 
writer has designed and perfected the Cornell sewage switch and sewage 
divider, two small fittings which from the drawings provided may be 
easily constructed at negligible expense by any farmer reasonably handy 
with tools and familiar with mixing concrete. These fittings are now 
being used in a number of cases in order that they may be fully tested 
before their use is extensively recommended. 

A small steam boiler for use by fruit-growers in boiling lime-sulfur 
was tested as to capacity, data as to amount of steam used for this purpose 
were obtained, and a report was submitted to the manufacturer. 

At the request of the Department of Plant Pathology the details of a 
type of collapsible spray tower suggested by them were perfected and 
two of the towers were built and used for demonstrating purposes. 
Drawings and specifications were prepared for distribution. 

The investigations in farm engineering, under the immediate charge of 
B. B. Robb, were conducted either independently by this Department or 
in cordial cooperation with other departments conducting investigations 
in which special engineering work of any kind was required. These 
problems were as follows: 

1. The design, installation, and operation of an irrigation plant at 
Brockport, New York, for the purpose of determining the best method of 
applying water for irrigation to land of this type in New York State. 
Conducted in cooperation with the departments of Pomology and Soil 
Technology. 

2. The study and solution of especially difficult engineering problems 
in connection with proposed or existing drainage systems in various parts 
of the State. 

3. The design, construction, and use, in cooperation with the Depart- 
ment of Soil Technology, of an instrument for automatically recording 
the discharge of a drainage system, the instrument developed having 
been named a “ drainometer.” 


ay nd og ee oe 
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4. At the suggestion of the Department of Soil Technology Mr. Robb 
was requested by the Fiscal Supervisor of the State Board of Charities to 
conduct some special engineering investigations which that board had in 
mind, for the purpose of determining whether or not drain tile could be 
made from materials available on the state farm at Sonyea, New York, 
and if so what machinery equipment would be required for commercial 
manufacture and what would be the probable cost of the same. Four 
samples of clay and shale were studied and mixtures of a number of 
different proportions were tested at several different temperatures and 
periods of burning. The existing commercial brick plant was carefully 
studied, modern methods were fully investigated, and a complete report 
was submitted. 

5. Investigations were begun to determine the durability of cement 
tiles for drainage and the possibilities of their economical home manu- 
facture by farmers. 

EXTENSION 


Owing to the very limited departmental funds and lack of properly 
trained persons available for the purpose, very little extension work on 
the subject of mechanical matters was undertaken. Two exhibitions of 
the Cornell sprayograph in use in testing spray nozzles were made at 
fruit-growers’ meetings, and apparatus was installed at those meetings 
for use by the Department of Plant Pathology in demonstrating the 
proper method of spraying in the wind. At the State Fair at Syracuse 
an exhibit of small domestic sewage-disposal plants was given. In 
addition, inquiries by correspondence and from visitors were answered. 
These included many questions on sewage disposal, the answers to many 
of which necessitated special drawings whose preparation drew heavily 
on the time of the writer. 

In farm engineering considerable extension work was done by assist- 
ing farmers in the engineering difficulties connected with their drain- 
age problems. Sixteen farms were visited, seven in cooperation with the 
Department of Soil Technology, five in cooperation with the New York 
State Department of Agriculture, and four independently by this Depart- 
ment. There is opportunity for a great deal of engineering assistance 
of this kind, and it is a pleasure to report that work done by the College 
in surveying farms for drainage does not reduce the amount of the 
work of professional drainage engineers but rather increases it by stimu- 
lating interest in the subject. Arrangements have been perfected so that 
students taking advanced work in farm engineering may work on these 
extension problems, thus making it possible to greatly increase the 
capacity of the existing staff for extension work. 
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RECOM MENDATIONS 


As the Department has developed two distinct lines of work in which 
it can be of special assistance to the farmers of the State, the request 
is made that for the coming year the Department be given an appropria- 
tion from the extension fund for this work. 

HOWARD W. RILEY, 
Assistant Professor of Farm Mechanics. 


om, fh ini is 


DEPARIMENT ©OFVAGRICULTURAL CHEMISTRY 


The work of the Department of Chemistry in its Relations with Agri- 
culture, during the past year, has been chiefly along the routine line of 
instruction to students registered for the several courses. In addition, 
this Department has cooperated with other departments of the College 
in making chemical analyses of materials submitted by them. 

One line of research has been completed at least sufficiently to make a 
published report. This is now forthcoming. It deals with certain 
chemical changes in hens’ eggs as influenced by the composition of the 
rations fed to the hens. 

The investigation of the moisture and sulfur content of evaporated 
fruit is still in progress. 

The only extension work that could be done consisted in the examina- 
tion of various agricultural materials that were sent in by residents of the 
State. Among the examinations made, as shown in the list below, is the 
striking item of sixteen poison cases. The material sent consisted of parts 
of the internal organs of cattle, horses, swine, and poultry. Losses due to 
poisoning seem to be increasing. It is difficult to determine whether the 
poisoning is accidental, owing to a more general use of poisonous sprays, 
or whether it is intentional. The demand for examinations of soils for 
acidity, looking toward liming, is also increasing. 

A classified list is submitted below, showing samples examined in the 
laboratory and reported on either to other departments of the College or to 
individuals in the State: 


EXGenplenme PhELUSe hears. fa 4 tre ra Leadeansendte tweens s soe te & 
Eeidmphosphate -<.3%2 Se <« o ibeather Sctap irs eck eine ees I 
Expples (evaporated). 3...2... Be ITH AOA en EM te hte ae cae Oe #i 
USNS he eh aa ee Ree eMIESEONE. te.cavr tae ethene es 5 
SU EUDINTS Spt 2a PS ae IG Taher MATIC Sy ley, ates aao ee ea hese 5 
Meets IMANOCIS)) 10s os He te Fae Viaple sirup n. 25a vise oeeders I 
Bene (bummed) 25.4.5 4.0. TAG arly 28 fe ek Bate sates 12 
PECOAI A ais. foes cern ie ote Peale SCHAID ke tesa ine ste creer oes 4 
PICS rhe fo as ewes emitter Me Aneta, are stan Gos dew tehete I 
Manudition powders 2.2.2.3)... Bl VE MreniGens escheat. o acro I 
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GEORGE W. CAVANAUGH, 
Professor of Chemistry in its Relations with Agriculture. 


DEPARTMENT OF RURAL ART 
TEACHING 


Opportunity for expansion and a more comprehensive handling of our 
work was made possible during the past year through the addition to our 
staff of E. Gorton Davis, who was engaged as assistant professor at the 

‘beginning of the year. 

It seemed wise to again accept for the year the drafting space in White 
Hall, which had been so courteously granted to the Department in previous 
years by Professor Martin of the College of Architecture. Professor 
Martin arranged for us additional special lecture-room and exhibition 
space, also, which we used conjointly with the College of Architecture. 
We set up our own lantern for slides, which was a further convenience. 
During the year our instruction — other than that in plant materials, 
which was conducted in the College of Agriculture— was given in 
White Hall. 

The writer feels that an index to our progress and to the efficiency 
of the instruction is the character of work that the students are doing. 
The writer believes that the student work of the past year is, in general, 
quite the most meritorious that we have been able to command thus far, 
and that it has attained a satisfactory standard. 

In the middle of the year the moving of our office in the College of 
Agriculture to a better room made possible the organization, arrange- 
ment, and indexing of much technical material, such as reference reading, 
collections of illustrations, lantern slides, and the like. The collection 
of a set of photographs adequately illustrating plant materials was under- 
taken and is in progress. 

During the year a restudy of our curriculum, in the light of experience, 
resulted in a somewhat revised program as published in the present cata- 
log of the College. This restudy included an effort to better adapt 
several of our courses to election by the general student: Course 2, 
Elementary Theory, which is in particular an abstract and analytical 
study of natural landscape; Course 3, History of Landscape Design, 
which seemingly is the most popular elective course; Course 4, Theory 
and Aésthetics of Landscape Design, also a course in which we have had 
many general students in the past; Course 13, Elementary Planting 
Design, which is adapted especially to the student wishing, as an amateur, 
a knowledge of the principies underlying the use of plant materials. 
The work in the last-named course is the foundation for more advanced 
study in the same subject. 
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Course 10, Plan Evolution — a new course that has been introduced for 
technical students —is a series of lectures supplementing the drafting- 
room work in junior design, and involving the presentation of much 
subject-matter relating to the landscape plan which has previously been 
covered, for the most part, only by criticisms in the drafting-room. 

Another new course — 39, Gardening — is being given in conjunction 
with the Department of Horticulture. It furnishes opportunity for the 
garden enthusiast to work out in a practical way some phases of gardening 
of particular interest to himself. 

Two other changes of importance were made. The name of the Depart- 
ment was changed from Rural Art to Landscape Art. It is believed that 
the new name is more truly expressive of what the Department is, and 
that it is more generally intelligible, covering adequately for the pros- 
pective student the general character of the field of our activity. The 
other change was the establishment of a special advanced degree, Master 
in Landscape Design. We now have two students, graduates of the 
College in 1912, registered for this degree. 

The writer, in his report for 1910-1911, mentioned instruction in civic 
design as a necessary future addition to the departmental list of courses. 
The staff of the Department is engaged in active preparation for the 
offering of such a course. However, the course involves material of such 
importance and an expenditure of so much time, thought, and money, 
both in its preparation and in its mode of treatment, that it has been 
deemed wise to regard the addition of this subject as a future expansion, 
attempting it in the not-too-distant future but at a time when from the 
outset the subject may be treated comprehensively. 


Special lectures and trips 


During the year 1911-1912 the Department arranged for fewer special 
lectures by outside men than in previous years, because of the limited 
funds at its disposal and the need of expenditures for classroom 
equipment. 

At the close of the college year last June an inspection trip of several 
days duration was conducted. More than one hundred of the most 
representative places in the Hudson River section and on Long Island 
were visited. A distance of approximately five hundred miles was 
covered by automobile. Every effort was made toward economy, and the 
average individual expense for ten students, for a period of four days, 
amounted to $20. 

EXTENSION 

In spite of the fact that no special funds have been available, some 
work in the field of extension was undertaken along two rather definite 
lines, as follows: 
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1. In cooperation with the general Extension Office a number of granges 
and rural school meetings were addressed on the general subject of land- 
scape improvement. A member of the staff also met the school com- 
missioners of several districts. A method of presenting data to us by 
rural school teachers — data on which we might base recommendations 
for improvements — was outlined to the Erie county commissioners and 
the county superintendents, Erie county being chosen for the beginning 
of the work of improving particular plots. To several Erie county 
schools, from which we have thus far received data, we propose to send 
recommendations in the near future. 

2. In another line of extension work we have dealt directly with the 
Fiscal Supervisor of State Charities at Albany, and a definite start was 
made toward the development and care of grounds about the several 
institutions under his charge. This work is still in progress. 

In all our extension efforts, however, we are decidedly limited by the 
fact that we have no special extension funds and no person specially 
assigned to the conducting of such work. 

As regards publications, we propose to issue shortly a series of bulle- 
tins covering certain matters pertaining to the problems of the home 
grounds. These bulletins will aid both in the saving of time and in 
greater thoroughness in answering questions. The large correspondence 
occasioned by queries from people of the State makes urgent the publish- 
ing of bulletins; and it has also suggested the subject-matter most in 
demand. 

The bulletins that we have in mind are: First, a revision of a bulletin 
issued several years ago by the Department on “ The Care of Street 
Trees,” so that it will cover more fully the care and use of trees in 
general; second, a bulletin treating in an elementary way the problem 
of planting small residence properties; third — and apparently most im- 
portant, judging from the number of inquiries — a bulletin on the making 
and care of lawns. 


COLLEGE PLAN AND ARBORETUM 


During the year the Department was given supervision of the grounds 
about the College and of the preparation of plans for future development. 
Work on such plans has been conducted for some time past, in consulta- 
tion with the Director and the Building Committee. 

We have also made a very definite start in the development of an 
arboretum for the College, on land assigned for that use. Many 
thousands of young plants and cuttings are now in the ground, and 
other plants are being grown from seed. Plantings of evergreens and 
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selected groups of conifers, lilacs, and other plants have been made 
possible through the generosity of several nurserymen. 


RECOM MENDATIONS 

The Department has this fall moved all that part of its work formerly 
conducted in White Hall to rooms in the main building of the College 
of Agriculture. We consider that we are now well situated for the im- 
mediate future. However, we anticipate the need within two years time 
of a much more extended equipment and larger quarters, 

A great loss that we feel in leaving our former quarters in the College 
of Architecture is the ready access to the excellent library of that 
College, which contains much material pertinent to our work. 

BRYANT FLEMING, 
Professor of Rural Art. 


DEPARTMENT OF DRAWING 
TEACHING 


For the past year the number of students taking work in the several 
courses in the Department of Drawing was as follows: 


— 


First Second 

Course semester | semester 

1 Elementary Mechanical Drawing................. 30 32 
peelementary Freehand Drawing..............-.... 12 24 
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Adding the number for both terms gives a total of 140, as against 130 
for the preceding year. This shows a gain of 10, or nearly eight per cent. 

Every graduate of this College should have had a course in mechanical 
drawing, enabling him to read readily building plans and simple machine 
drawings. That the general student realizes his need for such knowledge 
is shown, not only by the increased attendance, but also by the fact that 
many-students have been prevented from registering in this course because 
of conflicts with other courses scheduled at the same hours. In order to 
meet this demand additional classes must soon be formed, and this will 
require increased teaching force. 

Scientific classification, and all judging, or scoring, are based on a 
consideration of relative size, form, color, and position; and freehand 
drawing is the only course in which the student makes a study of relative 
size, form, color, and position as such. Drawing is form study, and so 
are all the morphological sciences; hence the value of drawing to the 
scientist. The courses in freehand drawing (2, 3, 5, and 7) are intended 
especially to aid the scientific student in his graphic expression of form. 
In these courses, as shown above, about forty students were registered for 
each term. 

Heretofore instruction in the perspective drawing required of the stu- 
dents in landscape art has been given in the College of Architecture. 
Accommodation there being too limited, it became necessary for this 
Department to undertake such instruction. As a result, Course 5 has 


[exliii] 


cxliv DEPARTMENT OF DRAWING 


been added. This is practice in pictorial representation from plan and 
description or from specifications. 

The equipment of the Department is being added to, as need arises, in 
the form of artificial fungi, of plant models, mounted insects, birds, and 
animals for the freehand courses, and of machine parts and simple 
demonstration apparatus for the mechanical drawing. 


RECOM MENDATIONS 

Any recommendations that the Department might be disposed to make 
would be in the matter of appropriations. As with all other departments, 
so with this; more funds are needed, especially for cabinets for storing 
students’ materials and instruments, and for demonstration apparatus 
in the mechanical courses. More funds are required also for facsimile 
reproductions of good paintings, suitably framed, for aiding in the de- 
velopment of the students’ appreciation of good art. 

W. C. BAKER, 
Assistant Professor of Drawing. 
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TEACHING 


Teaching in the Department continues the same as last year. The 
courses lately added to the curriculum have had more than a normal 
increase in numbers, especially the course in cooperation. This course 
is beginning to appeal to many as a new avenue of effort in both town 
and country. 

The normal growth of students in the Department makes it impossible 
to give as much personal attention to each as is desirable. 


INVESTIGATION 


Aside from library work on problems arising mainly in the lecture 
courses, but little has been done in investigation. In connection with 
the study of cooperation in New York (as an eae enterprise), 
considerable time has been spent in investigation. 


EXTENSION 


The main efforts of the Department have been centered on the pre- 
liminary work looking toward a study of the whole problem of coopera- 
tion, mainly in the State of New York. Within a short time the gathering 
of data will begin all over the State, and it is expected to have available 
not only historical data but also such information as will make easier the 
forwarding of all cooperative efforts in the State; in other words, to have 
a center where live data on all kinds of cooperative effort may be found. 

The means available have not been sufficient to encourage a man to 
take up this work. It is hoped that this vital field may be occupied by a 
man temperamentally and educationally fitted for the work, and that the 
remuneration will be attractive enough to make it worth while. With 
the data that it is proposed to collect, and the best library on the subject 
in the country, the cause of cooperation would be much forwarded and 
the College could be made the center of such enterprise. 


RECOM MENDATION 

As has been said in every previous report, the greatest needs of the 
Department are: space to accommodate the undergraduate students, and 
the graduate students who are now turned away; an opportunity to 
develop the teaching and investigative work; and provision for the 
extension work. 

Teaching is now done in four different rooms in three different build- 
ings, and two of these buildings do not belong to the College of Agri- 
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culture. A handicap such as the Department is now working under should 
not exist. Not only does the teaching lack many things, due to the fact 
that all lectures are given under conditions such as prevent the use of 
even the meager resources of the Department, but laboratory work could 
with advantage be introduced and, indeed, in such a field as cooperation 
to train for active work it is absolutely necessary. 

Graduate students cannot be given the fundamental courtesies that may 
be expected even under trying conditions. 

The Department of Rural Economy needs a whole floor, of the size of 
those in the Main Building, in order to do justice to the students that it 
now has. Not even the general business — not to mention the extension 
work — can be looked after under prevailing conditions. 

The staff of the Department should be increased by an instructor for the 
teaching work, to be trained for a division of the field along social lines. 
The necessity for an extension man will be more pressing as soon as the 
data to be collected begin to return. The Department cannot in the 
future continue its extension efforts without the constant assistance of a 
typewriter operator. 

Other needs of the Department are illustrative material, books, and 
supplies. 

G. N. LAUMAN, 
Professor of Rural Economy. 


DERARI MENT, OF HOME ECONOMICS 
TEACHING 


In 1911-1912 the teaching staff in the Department of Home Economics 
consisted of two professors, one assistant professor on half time, two 
student assistants for the entire year, and one extra student assistant 
during the Winter-Course. 

The number of courses offered by the Department was as follows: 
First term, 8; second term, 10; Winter-Course, 5. 

The number of teaching hours was: First term: lectures, 16; 
laboratory periods, 11. Second term: lectures, 20; laboratory periods, 12. 
Winter-Course: lectures, 9; laboratory periods, 8. 


The registration for the year appears below: 
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The number of students registered for food laboratory was: 
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Five courses in home economics were offered in the Summer School. 
The work seemed to fill a decided need. It is believed that another year 
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the summer-school work should be graded as it now is in regular courses. 
The following number of students registered : 
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One new course, The Field of Home Economics, was added to the 
department curriculum in response to the need of keeping freshmen in 
closer touch with the Department. 

A very close, although not avowedly official, affiliation was made with 
the Department of Domestic Science of the public schools of Ithaca, 
through Miss Snook, the teacher of domestic science in those schools. 
The students in the Department of Home Economics were thereby enabled 
to have practical experience in teaching, each senior student having charge 
of a class for one period each week during the school year. It is hoped 
that the connection with the public school may soon become an established 
and officially recognized one. We feel that we owe a debt of gratitude for 
the time and interest which Miss Snook has given to the Department. 

The Department showed its growth over the previous year very 
markedly, both in the crowding of classrooms and laboratories and in the 
extra strain of work needed for the arrangement of schedules and super- 
vision of work done. The teaching force of the Department was entirely 
inadequate for the amount of work to be done. 


INVESTIGATION 


Work of an investigative nature has been impossible to any extent, as 
will be seen by a study of the first page of the report of this Department. 
The small teaching force and the limited number of workers were all 
needed to concentrate on the problems of teaching and executive work. 
Investigations concerning work in other States, opportunities for trained 
women, principles in canning and preserving fruits and vegetables, have 
been promoted to some extent. No important investigation is possible in 
this Department under present limiting conditions. 


EXTENSION 


Extension in home economics has been promoted by means of (a) 
Reading-Course lessons, one each month; (b) lectures before granges, 
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institutes, special meetings, farm trains, reading clubs, and the like; 
(c) correspondence with members of the Reading-Course; (d) field work 
in rural centers with groups of women, organized as clubs, conducting 
club studies in home economics in various communities of the State; 
(e) a course of lectures during Farmers’ Week, on subjects relating to 
home economics, for an organization called the Homemakers’ Con- 
ference; (f) a three-months Winter-Course in Home Economics, con- 
sisting of laboratory practice and daily lectures; (g) exhibits at the State 
Fair and at the Congress of Hygiene and Demography; (h) bread and 
clothing contests among the farmers’ wives’ clubs. 
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Cornell Reading-Course for the Farm Home 


The following lessons were published in the Cornell Reading-Course 
for the Farm Home: 


1. The care and feeding of children— Part I. Flora Rose. 
3. The care and feeding of children— Part II. Flora Rose. 
5. Household decoration. Helen Binkerd Young. 
7. Household furnishing. Helen Binkerd Young. 
g. Reading in the farm home. Martha Van Rensselaer and Caroline 
Webster. 
11. The laundry. Flora Rose. 
13. Cornell study clubs. Martha Van Rensselaer and others. 
15. Principles of jelly-making. N. E. Goldthwaite. 
17. The preservation of food in the home.— Part I. Flora Rose. 
I9. The preservation of food in the home.— Part II. Flora Rose. 
21. The preservation of food in the home.— Part III. Flora Rose and 
others. 
23. Rules for cleaning. Mary Urie Watson. 


Below is given a summary statement, showing the number of readers 
and of study clubs: 
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Muaniber of members of Cornell study clubs.................. 1,354 
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Total number of readers September 30, 1912 


Requests for bulletins from residents of other States 
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The numbers of readers, by counties, are shown in the following list: 


Counties 
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New | 
readers 
Counties (April- | Renewals} Total 
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‘ I9I2) 

RSE EE Se 2 ae ee eee ae re | £37 135 O72 
SPEIRS RRS aD On aera aed ae oa 135 79 214 
TGR STS Se ee eee ee 56 56 Ei2 
Narco DE eke Pe aha hares Bete fe 161 199 360 
a Tig elect NOS At ae a Bee aah ea ae St 448 11g 567 
Be Ce is hoe el See CAE StS 21 II 32 
Rei eee Se Ae hayek FB ee be 2 65 360 IOI 
cops ver 0 8 No esti aa er 96 67 163 
2 NTLGTECGS AR i RERUN ea nr Smee 8 oi 39 
MM TIGER ate a keine UNG LY cd ck Wieden | a 13 40 
BrrenCOa ma ket tae Ue ree | 114 174 288 
TEE es Stee het ces ius ih om CE A Wee | 184 99 283 
7 EGS 6 ht eS a | 86 33 11g 
eee ihe eh ake ae Be LNA ee 84 37 121 
Mla ee ee Ltn aS a mente ga a oe «| 38 67 105 
7 RE 4 pea a i aE A a | 62 87 149 
BINSH Ruane nats ered ee LAP RI R Ay | 173 160 333 
0 PERS ON 6 CS Sage ee ee Oe | 125 go 215 
eit ee wet Lise ratg ie ek Page et 46 28 74 
EE egal EEREISS SO ei Soe eee 68 105 173 
RnaaP SiO ke ay. Oates La Pen atten fn eal 185 433 618 
MERE Re Wn ey ny ar me Ne ih NS e's 102 a 173 
USES a tue gk ge gees DOP BP a ge a ae ae 96 19 Tins 
ETE PEE CH Nts i, Yate Actes Sx ais beceon obs 197 83 280 
CRT ee ee ie ere rare £7 150 267 
YY ausnel T@SHCT Pe RRNA Gt Pee EMS ogee geet Soi rage 54 165 
1" STR Aa io eG Be 74 93 167 
See ee a ete et to Reh A ONL: 122 68 190 
os ER GUESTS, Begun AON TR hati ee ano 440 588 1,028 
To NSEC 7S Aa ee one beeen, FOR Rae 29 20 49 

ROS 21 PI SIE dale Belew aah at baa oie Coane Nica 7,957 6,730 14,687 

Cornell study clubs (see following report))........|......-. 1,354 

ee nie PRONE ON SES eB Sen ge Re | CRs oe 16,041 


In the Cornell study clubs the registration by counties was as follows: 


Counties Readers 
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RECOMMENDATIONS 


In visiting rural sections of the State, one condition which was found 
to need changing was that of the status of the girl and the woman on the 
farm. It is believed that, until the woman’s time is recognized as having 
actual commercial value, very little will be done to give her greater 
opportunities than she now has. Such a change could be stimulated by 
establishing in the Department short courses that would provide technical 
training along various lines especially adapted to farm women and girls. 
It is recommended that when the departmental appropriation is asked for, 
this be taken into account, as we believe it will prove to be the most 
progressive piece of extension work in which the Department could 
engage. 
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It would be desirable to add to the instruction of country girls such 
plays and games as would increase health, efficiency, and the enjoyment 
of pastoral life, rather than to supply solely the knowledge of work that 
in itself makes the body healthy rather than alive. 

Contests in bread-making and in some other household processes should 
be instituted throughout the State, because at the present time the 
standards are low. 

More work should be done for country girls by the Department of 
Home Economics, since the work providing for country women is already 
well founded. The study of domestic science should begin earlier, in 
order not to have to change so radically the ways of the housekeeper. 

As much needs to be done for country girls as is now done for country 
boys, in order to give contentment in housework and knowledge of the 
best methods of doing the work. 

With the new building, the need for development is now very urgent. 
Applicants for admission to the Department, as well as old students, are 
demanding courses which are an established part of other colleges and 
which they have a right to expect from us. The reputation of the 
Department is at present in advance of what it can present. We believe 
that unless the teaching force can be materially increased and diversified 
another year, the work of the Department will suffer seriously. The 
maintenance of the building will be a much more serious consideration 
than the maintenance of our present single floor, and we therefore 
recommend that the maintenance appropriation be materially increased. 

It is recommended that the old Tailby house—now the Home 
Economics Lodge — be purchased from the University to be used as a 
practice house for the Department. The house has already been equipped 
as a laboratory for students in nutrition, household management, and 
house decoration, and will be so used during the coming year. 

FLORA ROSE, 
MARTHA VAN RENSSELAER, 
Professors of Home Economics. 


DEPARTMENT OF METEOROLOGY 
(In cooperation with the United States Weather Bureau) 
TEACHING 


During the past year 201 students have received instruction in 
meteorology and climatology through the several courses given in this 
Department. The numbers registered for the various courses are as 
follows: General course in Meteorology and Climatology, given during 
the second term, 167; Summer School in Agriculture, 32; Graduate 
School, 2. The work of teaching in this Department has been directed 
toward giving students, first, a comprehensive understanding of the 
fundamental principles of the science, and second, suggestions as to the 
application of those principles to agricultural practice. 


INVESTIGATION 


As in past years this Department, under direction of the United States 
Weather Bureau, has had supervision of about one hundred cooperative 
meteorological stations distributed throughout the State, where records of 
temperature, weather, and precipitation are made. The data thus obtained 
have been discussed and published in tabular form in the Monthly 
Weather Review published at Washington, District of Columbia. 

Several new stations have been established during the year for the 
investigation of local climatological problems. Among the more important 
may be mentioned two stations located at Letchworth Park. It is believed 
that the records obtained from these stations, particularly in connection 
with the extensive reforestation that is being undertaken by the State in 
that locality, will prove of considerable value. Stations have also been 
established in cooperation with the state agricultural schools at Morris- 
ville and Alfred and with the Forest Ranger School at Wanakena. It is 
believed that the meteorological equipment at these schools should be 
increased gradually until full and complete records are made. There is 
reason to hope that the cooperation of the United States Weather Bureau 
in this plan may be obtained. 

Recent studies of climatic records made in this State, particularly those 
relating to the occurrence of injurious frosts, have revealed the need for 
detailed phenological records. Accordingly, in the spring of 1912 blanks 
and instructions were sent out to a number of observers whose cooperation 
was solicited. Nineteen of these observers responded, furnishing valuable 
data for future reference. Judging from this year’s experience in 
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securing phenological records, it is believed that it will be possible to 
regularly obtain records of sufficient interest to justify the publication of 
a phenological chart of the State for each season. 

In cooperation with the Department of Plant Pathology, eight field 
laboratories have been equipped with meteorological instruments by means 
of which daily records have been made during the past season. 


EXTENSION 


The preparation of Experiment Station Bulletin 316, “ Frosts in New 
York,” was the principal accomplishment in extension work during the 
year. This bulletin discusses conditions favorable to the formation of 
frost, including the differences in liability to frost resulting from differ- 
ences in elevation, exposure, soil, drainage, and the like; methods of 
forecasting frost, and methods of protecting from and reducing injury 
resulting from frost. In addition, tables are given summarizing the 
records made at 115 stations in New York, indicating the frequency of 
killing frosts, by periods of five days each, throughout the spring and fall. 

WILFORD M. WILSON, 
Professor of Meteorology. 


EXTENSION DEPARTMENT 
TEACHING 


The teaching work of the Department for the past year included three 
courses: Extension 1 and 2, as outlined in the College Announcement, and 
Extension 14 in the Winter-Course. These courses aim to bring the 
students into closer touch with agricultural affairs in their communities, 
through study of the principles of organization and through practice in 
writing on and presenting country-life subjects. Parliamentary practice is 
given in connection with Extension 2, in order that our students may be 
able to take their part in public meetings. The registration in Extension 
I of 57 students, in Extension 2 of 33 students, and in Extension 14 
(in the Winter-Course) of 35 students, taxed to the utmost the resources 
of the Department; since the laboratory work, or practice, consumed five 
laboratory periods a week for course I, two laboratory periods a week for 
course 14, and four laboratory periods a week for course 2 requiring 
individual attention to each student. Last year there was an increased 
interest in the Eastman Stage in public speaking. Nearly fifty entered 
the competition, with the result that the Third Annual Eastman Stage 
surpassed all former contests. 


EXTENSION 
Lectures 


Lectures by members of the college staff were given on request at 
county and subordinate granges, fairs, agricultural and horticultural clubs, 
farmers’ and teachers’ institutes, dairymen’s and poultrymen’s associa- 
tions, schools, churches and Christian associations, farmers’ picnics, and 
Farmers’ Week. Departments sometimes give lectures on their own 
funds and do not always turn in reports to the Extension Office. In the 
departmental reports the figures on such detached lectures should appear. 
Directly on the funds of this Department, 274 lectures, with 30,341 persons 
in attendance, were given last year in 48 counties, as shown below: 


: Attend- : 
Counties ree Meetings 
PMN EREIN Ese 2a. 6 en\o's viel nts «0,0 @ Seciorene htc RTs aieke oho ranma 535 6 
PUCIARIVE 2 aicre «bss vias & 8 06.28 Cepek Ok Oe bie Sie eee tee eae 610 2 
RCE hos Sh CEs s'.cow a0 + Fe be leine Sen Ea ene eae 50 2 
Pema AIGA 55. cess, 's ns 6: g.0:0.0 # m8 bn Wreheieiens Meme eh ale RE 430 3 
MOAT AI Synth en. coaia cress a. o iavare'e eee inlay tiehoeh ape eReneRe TCE eR nee ae Tie II 
CUESTE GT Te (0 SA a eer oe WE Pps ge co eas, 3,512 19 
CTR ee ee eR So ge Bory oh ear cy a peel 542 6 


EXTENSION DEPARTMENT clvii 
: Attend- : 
Counties ance Meetings 

SEE SSS SOS RE ec oe 560 5 
NT SS AW ici so e4 5 oes URNS Se bate ele ome 808 10 
ELI CHE ome Oba ic if Aenea) Reena TS cee ee sc ge ee 510 2 
EME Shite hos, hore eS Stain WM Sta Beles wy aa sf 260 3 
ES AR, ca Re Sg meee eR, a ee 161 4 
SP Sree tS ee ee eee Pe ky aed 1,296 9 
ee ROE NP sons foes jes Side ail hae Sya cea eb Sun, te eee ee 150 2 
ak, EEE A ee oe oe ee ee ee aa 540 5 
ere he ie CE Ec JO Nes wtagdie Sone ay he 4 210 2 
PS BS Ide an Aco oe 515 4 
PE ON EN fc Listed. Ses ere an alls die Sates MolER Se 1,745 5 
TLS SE rs A A nh ie nee 122 2 
3 a RRA SS ele RD OM a SRE, See 1,870 6 
I eae rere Sie ok eS ne tials he wlears 9 sede S es 2a 2,450 15 
ERE RTI Rec TE a sal, Set. ye ya enh ste alavetelane nla qiciapera as + 395 5 
I ON tote AE our ABV es chad eed oe AE CWS oe 2. 1,225 4 
EE APE ne So GN Te oR Ea Ja lak aah Os 1,064 18 
I tere eee Aya Secs no SN, See Sie ig 2's oop alae aS eg A 420 7 
ie aegis SA Ek OS I PS Hee va 450 7 
EE EE PE Pe ele sk dor saints aie es a he ea Melee eles 204 5 
RN GN ee ets owiehe aueievaiancters stays eM « 58 ete vie. wien aes 301 5 
a ic. has Bie als) auch aster Sees ee tale oda. Wadia Hage 475 6 
BNE OPER Bene NG circ clavavatt 3, Suacie auc to's Sf arereper oi eitaule tees aeons nd 225 4 
SEL EVGST LDS. See a co. ey i PN 12 I 
ANRC NCCHEMM IS S85 Ps Bef asia. aha so 2 aeal et) eus Fae e 9) + Sed > GRAS: ZU, z 
1 EE TOWEIRNS §s ieiarerarole tp ditao eRe REI ce nae, te ee 130 2 
DMEM TAYE ator eth on as st. 5s sare ne Riles Aa Se weld Mae da 435 4 
PSE ad ode Ge eR See pg A ce ae ee go 2 
EL SSE Ses Ae ee ea «ae a Re eae 224 3 
MEIER a ee ae ae Deas A Paha esas ahs Sed Ses 60 I 
Ls 2S akg a hs te gens A a OO 1,808 13 
I SGN Be E ve ong ks Grek oe yo HAE ae oo FRY y eddies 75 I 
Ife y he ea ye ince, Sahat Aa Shes aye EM Meals 300 3 
Sa ee ROI oh ee ce ns ea ee 880 26 
- USEGIE . 5 6 !e qq aohve et itn ce ORs CAEL ok Ron Nana ee ee a a 330 5 
I as EE thse nee Se ae x ora A ouES pide’ s Gd 490 5 
RLAIENE In Nene PP ye os i skare Sasa Wer ahs Si Nuets WHA 1,058 8 
ME: ea iene: tole ehatee oot ees bp Sener 340 7 
EEG SPM AE 3} fay orc ate iwi elajere eda tea os de sls Be trea 490 3 
ULES Ate So le GAGS CRAM cea cary CERN aha a UR 75 I 
NE te oe ers alates e he ote Re ey wea eb = Be 580 3 
30,341 274 


The following meetings were arranged by the Department during the 


year: 

Town Date Nature of meeting Speakers from College 
a Oct.>.2\/ Fieldismeeting... 02... ... Professor Fippin 
West Henrietta........ Oct | Pbectureme a 4s. «tas ete Professor Cavanaugh 
al Ne Oct. 'G|ecbune sarc 44 «'. snleles 29 H. B. Knapp 
Saeksonville.;. 2 ......5 Oct: 7) Pomona Grange, ... 5...) Professor Tuck and 

R. H. Wheeler 
mioland Patent........ Oct ES}, Lecter ss tis 6 svc yet Professor Savage 


| Speakers from College 


Professor Tuck 
| E. M. Tuttle 
Professor Tuck 
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<=> : 

Town Date | Nature of meeting 
AIDA Vereee ttn incase Oct. 18} Conductors’ Conference. ., Professor Tuck 
Sherburne: . s24.35.. Oct..27) Wecturessre eee 
INOrbDRROSEF. 7. 2: Nov.) 3) Lectirete ees onsen 
Watertown. 65... 2. Nov: 10} svectires ee re ere 
SherpUiher ster ts a... - Nov. 15): Wechureinrae steer aor 


Cherry Creek. . 


Wchacatrncssss 


Holland Patent........ 


Oaks Corners. . 
NUROrAM A 2 a: 
Bibridges. 2... 
North Rose.... 
Wyoming...... 


Honeoye Falls......... 
Niilprooke 5.2 ew) ok: 


Ballston Center 


Holland Patent 


Sypractises:.4 5). 5's 


RROCHESTEH. . bess crels aw occ 


Oaks Corners. . 


Balconer....\....; 


Glens Falls. ... 
Canandaigua... 
aliiaexton >. a)... 
Little York. ... 


MEOW ALCS ikon bth ts 


Nov. 20-25 


Nov. 21-22 
Nov. 


Dec. 15 
Dec. 18-23 


Dec. 19 
Dec. 28-30 


Jan. 3-5 


Lectures: ai eee 


Lectures icia. somes 
WEChUTeSteanh tee 
Associa- 


Fruit Growers’ 
tion 


Lectutes... +. eee ee 
Extension school...... 


Lecttires:)2-2eet eee 
Bectures. 5.1. see 
Farmers’ Institute..... 
Farmers’ Institute..... 
Extension school...... 


Professor Wing 
Professor Minns 
Professor Wing 
John W. Spencer 
Professor Ross 

A. C. King 
Institute workers 
Professor Fippin 
Mr. Knapp 

Mrs. Comstock 
Mr. King 
Professor Cavanaugh 
Professor Minns 
Professor Hopper 
Professor Barrus 
Mr. King 
Professor Cavanaugh 
C. H. Myers 

L. J. Cross 

Mr. Myers 

Mr. King 
Professor’ Barrus 
Professor Hopper 
Professor Fippin 
Dr. W. M. Wilson 
Mr. King 

Mr. King 
Professor Tuck 
Professor Wing 
Mr. King 
Professor Hopper 
Re Po irask 

Mr. Cross 
Professor Warren 
Professor Whetzel 
Professor Wilson 
Professor Reddick 
Professor Barrus 
Professor Herrick 
Professor Riley 
Professor Crosby 
L. M. Hurd 

Mr. King 
Professor Hopper 
Professor Fippin 
Professor Minns 
Professor Gilbert 
Mr. Wheeler 

Mr. King 
Professor Tuck 
Professor Stone 
Professor Hopper 
Mr. Cross 

E. S. Guthrie 
Mr. Myers 
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Town 


on CRE aeN 


Freetown Corners...... 
MeiCinIMAtuUS..........+ 
Megan...) jes cs oe 


Mexas Valley... ....:... 
2 2 ar 
Reranetvalle. . oy. o.. S6 4. os 


BETA fs: oy Mencia, te 


North Lansing.......-. 


MERTON, cucraier ace att oc 


Honeoye Falls......... 
Peeves 5 ays See as R 


Wratertown........... 


Date 


Jan. 
Jan. 


16 
17 


auk7 
17, 
nS 
. 18 


. 19 


Jan. 24-27 


Nature of meeting 


Jan. 15-20] Extension school...... 


Farmers’ Institute....... 
Farmers’ Institute....... 
ectures wae sduhs hse 
Farmers’ Institute....... 
Farmers’ Institute....... 
Farmers’ Institute....... 
Farmers’ Institute....... 


Beettine sn eyes tes eee 


Wecbhuren wes wee et, Lae 


armers’ Institute... -... 
Farmers’ Institute....... 


Fruit Growers’ Associa- 


tion 


[ectinea 4 yo eae 
Farmers’ Institute....... 


Farmers’ Institute....... 


eeturer Sete: 
Farmers’ Institute....... 


Extension school........ 


Farmers’ Institute....... 


Farmers’ Institute....... 


Speakers from College 


Professor Fippin 
Professor Bentley 
Professor Hopper 
Mr. Guthrie 

Mr. Myers 

Mr. King 
Professor Tuck 
Mr. Guthrie 

Mr. King 

Mr. King 
Professor Tuck 
Professor Tuck 
Professor Wing 
Mr. King 

Mr. King 
Professor Fippin 
Professor Hopper 
Professor Ross 
Professor Cavanaugh 
Mr. King 

George Miller 
Professor Hopper 
T. E. Schreiner 
Professor Tuck 
Mr. King 
Professor Ross 
Professor Hopper 
Professor Stocking 
Professor Herrick 
Professor Crosby 
Professor Barrus 
Professor Whetzel 
Professor Reddick 
Professor Wilson 
Professor Riley 
Mr. Knapp 

Mr. King 
Professor Hopper 
Mr. King 
Professor Hopper 
W. G. Krum 
Mrs. Harrington 
Professor Fippin 
Professor Hopper 
Mr. King © 


Mr. Krum 
Professor Stone 
Mr. Trask 
Professor Cavanaugh 
Professor Barrus 
Mrs. Harrington 
Professor Tuck 
Professor Hopper 
Professor Bentley 
Mr. King 

Mr. King 
Professor Hopper 


clx EXTENSION DEPARTMENT 
Town Date Nature of meeting Speakers from College 
Rushville Mavic aaa « Jan. 30} Farmers’ Institute....... Professor Tuck 
Professor Bentley 
Professor Hopper 
Mrs. Harrington 
Pent ay anizeraneiose + Jan. 31| Farmers’ Institute....... Professor Tuck 
Professor Bentley 
Professor Hopper 
Mr. King 
Mrs. Harrington 
DeaMley eens he cet) ees Jan. 31| Woodlot inspection...... Professor Bentley 
Gowandarten seers... Feb.= 1|' Becturesseeeecrier oer: Mr. Knapp 
Bellanatewenes ects tse: Feb. 1| Farmers’ Institute....... Professor Tuck 
Mr. King 
Professor Bentley 
Professor Hopper 
Mr. Krum 
WDresdemiee sei se ey: Feb. 2| Farmers’ Institute....... Professor Tuck 
Professor Hopper 
Professor Bentley 
BEERS COM. oe «as. ss Feb. 2] Farmers’ Institute....... Mr. King 
IDUNGECAR Reel tates 3 Feb. 3] Farmers’ Institute....... Professor Tuck 
Professor Hopper 
Mr. King 
PagaLO ee se cies 8 ose Pebs«3|Lectumes, ict oer Professor Cavanaugh 
West Chenango........ Hebs 8 mbecttines Yaar ate ae ee Professor Hopper 
OE ORS pleieaeOreas ar ene Feb...:9) uectutes a5 ar tence Mr. Guthrie 
Garndenyalles os: .- 5. 3 Feb: ol Leettires eee soe Paul Work 
LEAVITT Ai aiid ea a Reb, 10) Svectiare a 7 oes weer ere Professor Fippin 
Gardenvillet ae. ec: Feb.i10| lectures eeicy or seem ee Mr. Work 
Bredomian si2)< S60. .)2 4's Feb. 12-17) Extension school........ Mr. King 
Mr. Hurd 
Mr. Cross 
AUD Sera csiciae ss : Feb. 25) Lecture :.c.5 ste eee ers Professor Wing 
WiaterloOneesoneocoec. © ebs15|| (lectures: seca eee eer Mr. Cross 
lalenareorel 25.7 gat clanemcrol oe Heb. 16) Lecture. 4. cea ems Mr. Krum 
Bitital oper ot old. Hepsen7| Lecture: aac cee eee Mr. King 
Westalli: mririnictins sia. Rebreir7|slLecturess..- machete noe Professor Rogers 
West Henrietta.>...... Bebb st eCbure tesciclasac tee Professor Hopper 
Wialltoneperuereie tev eae < Bebsar7 lecture. ws = cts ae eee Mr. Krum 
Nithacaen esc rca ach da oe Feb. 19-24) Farmers’ Week.......... 
AD RoW ean aa Pood, Sat a Bep 24 \albecturesc js): 2 ctu aes Mr. King 
Rushville steele ee Rebs 2allMecttires a+ -bt-ils.. ee ere Mr. Hurd 
Keitdeshooks, soe. ae © Feb. 26— | Extension school........ Professor Fippin 
March 2 Mr. Trask 
Mr. King 
Professor Barrus 
Mountainville....-.... Feb. 26— | Extension school........ Professor Barrus 
March 2 Mr. King 
Mr. Hurd 
Mrs. Harrington 
PMSATIV nae te dices oe, sate March 72|\ivectute nna c-(ennttciuaric Mrs. Comstock 
Wramapsyvalle sy... ti © Miareh’\-2| "tecture se aria. siatia oe R. E. Deuel 
Wiestiblennietta’ 2.2% 4] March. 2SIbectntiergnraerer npn teens Professor Livermore 
VINE TAW eecttie, ees oot hes March... 2), Inspection. enre nace. C. E. Leighty 
Glifton springs !. <3 5... March. 5|ibectune sete decmeiicnien sie Professor Gilbert 
IDEM aN rg Saan Goer « March a0) Wectunes = esr ria Mr. Krum 
Sodus @entern.: ccs. : |) WvlarcherT | eeChuinearenys arte Mr. Cross 
PAaatemNtiey cpt. oh ess ot we March 15), Lecture... yr.0 7s poten a Professor Wing 
EMMA ALICE Si niphvitny Jets <2 4709, March ‘16! Lectures. 4/1; .cne gatas Miss Browning 
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MPa. os ccc l... 


SL 

mrmridee............ 
BINCOMUD. 22. .08. 5555s 
Cooperstown.......... 
Meiorcester. © 2.52.5 


® Saratoga Springs....... 
Mens Halls........... 
Beyvinitehall............. 

fereenwich............ 
@ueort Henry.:.......... 
Memlisborol. 2... lS. 
EMMEUSO LITO... 8s sos e oe « 
MVS, de BPI oe eae 
’ Bost (ChiBWAY See pokearaide 
meer, Byron........... 
a Se 


miterpurne. 24). 45.....: 
Wwestield:.. <.jc6- 0. den 
Holland Patent....:... 
Cortland ew ed ee 


Melehinebeck .. 2... te ee 


Barnhards Bay........ 
mioncoye Falls......... 
Mepalamanca............ 


Date | Nature of meeting Speakers from College 
March 21; Lecture and inspection. ..| Professor Bentley 
March 21) Lecture? sh 3 Srsti.'s af sc- 5 Professor Savage 
March 22] Farmers’ Institute....... Professor Tuck 

Professor Stone 

Professor Wing 
INIGhRCln AA IUCCREO SE Os Gada aaomomse H. L. Ayres 
IMiarchwa3'\secttres ai. eter ters oa) Mr. Work 
Manchi26)) kecture stn yeasts it Mr. Krum 
Marchi2o Muecthtine sae a) sels yee R. D. Anthony 
IMatcht2o|Wecturen ss amei.ce oe ome - Professor Savage 
Marchrso) Dectures a atsat 5 te ot « Professor Rogers 

April 2 

April 2 

April 3 (Mr. Krum 

April 3 Mr. King 

April ‘4 Mrs. Harrington 

April 4 Professor Rose 

April 5 Professor Van Rens- 

April 5 selaer 

April 6 Professor Wing 

April 6| | Delaware & MHudson| ; Professor Crosby 

April 8 Farm Train Professor Barrus 

April 8 Professor Tuck 

April 8 Professor Ogden 

April 9 Professor Minns 

April 10 Professor Savage 

April 10 Miss Nye 

April 10-11 Mr. Misner 

April 11 Mr. Kent 

April 11 

April 12 

Avorilee a Wectitenn.. acerca Professor Fippin 

Aprile wectuner. ais earners Mrs. Harrington 

L. B. Cook 
Profesor Bentley 

Aprile Siplecturecrs nee pan scclett Mr. Knapp 

April 9} Orchard inspection...... Mr. Knapp 

April 10) Orchard inspection...... Mr. Knapp 

A Puilenoh WeChare is 2 hel che wea ee Professor H. W. Riley 

Aprilone Wilsectunre se: stn eye et- eee ae Professor Rose 

Aprilia Conferences sass eo Professor Tuck 

JNopadl: Te 7] ILC bie eenmtnini er baad Ofenaic Professor Minns 

Aonlero|s Conterencesn 7 ase. aoe Professor Tuck 

Aprili2o|\.@wolectures 4. ...: «45 -- Professor Rose 

April 22). Lecture. .--eeee.2e oo. Mr. Krum 

Aprile Wectirene 6 ou. ec soe Mr. Krum 

Apnilton| i Conterences jes 4a ee Professor Tuck 

April 25), Conference............. Professor Tuck 

Apmleot Wecture a. saci aie oe oo Professor Minns 

IN osill: 257 | MISC BENE creas arte aene Seon o Professor Davis 

INiavienek Conferences aa..0. 2. sem. Professor Tuck 

lager Wec tare yi ist ak itd acs. es Professor Tuck 

planet mectire ss actiscmetee sacl Professor Savage 

Mayr 74\' Conferences. 3.2.22: « «\- Professor Tuck 

May, 16, Conferences. ...6.60...- Mrs. Hattie Buck 

Mr. Bigelow 

Mr. Beardsley 

Professor Tuck 
May 7] Lecture and conference...| Professor Tuck 
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Town 


Washingtonville....... 


Hall 


Drydenreeneceiackts. =. 
Saratoga Springs...... 
@ncontanccse seca. 


IICImS ve Se lap ene 
PASs 5 abo ee eae aa 


Helneyeal& 3 a a oe ee 


leetrie Parle: (25.0052 
HAIMESCOWM eels Scie 
PRACEMOLG ee ety. se ee 


ieleull.’s oo eek eR ae ee 


Date 


May 7 
May I1 
May 16 
May 22 
May 23 
May 23 


May 25 


May 31 
June 13 
June 14 
June 14 
June 18 
June 19 
June 21 
June 27 
July to 


Nature of meeting 


Lectureiesd strut. eocre Bree 
Lectures otis ee eee ee 
Lecture and conference... 
Lecture? “i eee 
ecttite. Biochem cee be 
Conference of county 
agents 
Rechine : teeta on 


bechine. = he ee 
Lecture). eee oan: ee 


Lecture .3 2:14 Baers 


ISechinete Lite eae 


Picnic from Cazenovia and 
De Ruyter 
Wectures. 3:0 as eys. eee 


IbeC tire ee Panetta ben ee 
Tompkins county grange 


| 
Speakers from College 


Professor Tuck 
Professor Savage 
Professor Tuck 
Professor Stone 
Mr. Krum 
Professor Tuck 


Professor Van Rens- 
selaer 


Mr. Krum 
Professor Tuck 
Professor Minns 
Professor Tuck 
Professor Minns 
Professor Tuck 
Professor Tuck 


Professor Webber 
Mr. Krum 
Professor Cavanaugh 


Professor Barrus 
Professor Wing 
Professor Gilbert 
Mr. Krum 
Professor Gilbert 
Professor Minns 


Professor Cavanaugh 
Professor Stone 
Professor Tuck 

Mr. Anthony 


Besides the above, the following conferences were arranged and 


attended by John W. Spencer: 


Town Date 
IDA CE et thoes ccs os ifs SA ae ee ee eee Octane 
Raemomite.). 55.26 5... 2. Roar op ere Oetrr7:. 
| GVGaESS CCN aS veg eee arr tele ewe ata ces bs Ae 5 ot Oct-19F- 
NAIMGE COWIE Aeriscia cco ':t) = 5o5.cue 3h A Seer ee Oct. 26.. 
USE cS Se ne Pane caer dehy Fo 25% Pep ee fa) a. ia 
Wyrestitel dks. citesok . 8. 0s Tyee eee ene ae March 252 one 
BRO GONE E N Tec en Suca Sec cote ce eRe Cee March 7-8 
RTO e Neem peas Mast oie eisa foie 5 + oo) ae ay de aleaeareee Bee eee March 16..... 
PURRATERIRLCN: nhiccde Rho so eshte hn OE a ee Oe ' No date given. 
aA MT 08-18) S200» elCireig) de oa se Der tet Nee Dee No date given. 
SPS RIEVEN ANAC NARME MPS Bc. a ain) ais Baa fats where oe eae No date given. 
KSAT BALIC UR tens ea tiladsuaheaiciste clo: Okie Bae Rone Grange Day. . 
(CISE GU ANEUE|CE). a Gos ity A Meek per ar meee my Bw County Fair. . 
\AV/GSIETE COT ea Se oS OE a Ee SES No date given. 
ULES 1 yb cl SRT ag Dea in ha RN Ste 0) i ae Ne 


Nature of meeting 


Conference 
Lecture 
Conference 
Conference 
Visit 

Lecture 

Visit to schools 


Lecture 

Conference 

Lecture 

Lecture 

Lecture 

Talk to training class 
Pomona Grange 


EXTENSION DEPARTMENT clxili 


Farmers Week 


The attendance at the Fifth Annual Farmers’ Week, held February 
Ig to 24, exceeded that at previous gatherings. Approximately 2,700 
persons were in attendance during the week, representing Ig States in 
the Union. New York State was represented by 56 counties, with an 
actual registration of 1,950, or 90.3 per cent of the total registration, 
which was 2,025. Three hundred and twenty-six lectures were given and 
nine associations held their meetings at that time. A summarized state- 
ment of Farmers’ Week follows: 


meaner of lectures given (approximately) .¥../6..0..0000..00.. 326 
Seer eSTStraiol fot Tho wweekunt yu oie. soe els cslet eee lesa es 2,025 
MTSE AU ULC INGA INCE pesca. Pe, tial eX voi 2 .c vba d eae qpaked Glave hd Gob Goth g 2,700 
Meraet, Of conventions and conferences, 2... 2... i000. esa gs oes 9 

Drainage Convention Plant-Breeders’ Association 

* Dairy Students’ Association Rural Church Conference 
Experimenters’ League Con- Rural School Education 
ference Students’ Association 

Homemakers’ Conference Vegetable Growers’ Convention 
MEER EMCI TOLOMS 2 year tieis todo ade Milas als arstecd slaw arei eva 056 ons 16 

Animal Husbandry Horticulture 

Books Plant-Breeding 

Corn Show Plant Pathology 

Dairy Industry Plant Physiology 

Drawing Rural Art 

Entomology Rural School Education 

Farm Mechanics Soil Technology 

Home Economics Weather Bureau 
Miamber of contests among students. ..... 5... 0: 0. ee ccc 1h AP 3 


Eastman Stage 
Winter-Course Stage 
Morrison Debate ( Winter-Course) 


Number of cooperating lecturers outside the College............ 85 
Summary of attendance: 
Sauntiest-represented 205. 2.8 ge ee 56 
BNIECS EGE PCCSCIGEML aie 2.0, ead pyro eds Siar i 19 
oreionrcountries 7. nee Si. aise eek oe I 
motal reristration..(actual)....-.<....5--. 2,025 
Miotailstrom outside States) cle. aie = 2 ae 753 OF 37) Pet aeeuL 
ietal.tromNew York, State wack 3 <r. <3!) 1,950, or 96.3 per cent 
iota) fron. Lompkins county: *)..3)).2. ¢: . 484, or 23.9 per cent 


Total from city of Ithaca (not farmers).. 128, or 6.3 per cent 
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Fairs 
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The demand for educational exhibits at the fairs nearly doubled that of 


last year. 


This year 17 departments were represented at the State Fair 
and a staff of 48 persons was in constant attendance. 


Educational ex- 


hibits went to 26 county fairs, with transportation expenses shared 


dollar for dollar between the local society and the College. 


A summary 


of the State Fair and the county fairs is given below. Estimating the 
attendance at each county fair at 15,000, with one half seeing the Cornell 
exhibit, and estimating the attendance at the State Fair at 200,000, with 
one fourth seeing the Cornell exhibit, we have reached 245,000 persons 
through the college exhibits at the fairs. 


Number of fairs having college exhibits 


Anti te ee 27 


Town County 

Newark Valley........| Wesare ea at 
TROIS 5 ae oe eee ROSwWeson acre 
GeaqulandMeye. 5-00. 1-2|nConlandae ss: = 
WKS Wrwaiete Sls e's an bx | Wyoming..... 
Wockpottec. 2.0.2 sae e.: | INiavarac aes: 
WOyinilsinke. ee sist Ss es Chautauqua. . 
Wilomebydever ¢ ee fs oes tei Caytigaseer oe 
Middletown........... Orange...:... 
Donsan Hills. ..-.... 4) wRichmond-: = 
(CIE 2 ie. yoke NO Reee Cattaraugus. . 
Watrensburgh......... Warren ier. 
Watertown... 122.4 - Jefferson. 322 = 
Roney 5 Pa ee | WOneidasenr pe. 
Brpekports 24... s. | Monroe...... 
samaedse (otate Fair) ..|el.- oe oe... = 
RAAES DUNE. om. custo Clinton ies. 
PNUD Oe ree Ser. ie ee Orleans. ese 
MRNA ted oro aie oS mye Chemung..... 
elteeanne- sectavs se be Tompkins 
RRiVeEbeads (osc)... ate SUMOlkae ee oe 
@ooperstown.......4.°. Otsego# eee: 
Belay dieser: oicn-re zoo ats ee (Geneseene er 
fee. 5 Ce Oneida....... 
Washington Hollow....} Dutchess..... 
Binghamton... |... .. Broome..... 
lenrcolndale o. 3. wn. 2 Westchester... 
IMGs Tatts eestor 82 Shae te: Otsego....... 


Date 


Departments exhibiting , 


Animal Husbandry, Poultry 


Dairy, Public Health 

Entomology 

Public Health 

Entomology 

Poultry, Dairy 

Public Health 

Animal Husbandry 

Entomology 

Soils, Animal Hus bandry 

Entomology 

Farm Crops 

Dairy, Agricultural Chemistry, 
Poultry 

Public Health 

Poultry, Dairy, Animal Hus- 
bandry, Forestry, Pomology, 
Horticulture, Entomology, 
Home Economics, Plant- 
Breeding, Plant Pathology, 
Farm Management, Farm 
Crops, Plant Physiology, 
Soils, Agricultural Chem- 
istry, Farm Mechanics, Ex- 
tension 

Entomology 

Public Health 

Soils, Entomology 

Animal Husbandry 

Dairy, Poultry 

Agricultural Chemistry 

Entomology, Veterinary Sci- 
ence, Public Health, Plant 
Pathology 

Soils 

Pomology 

Soils, Animal Husbandry 

Dairy 


| Soils. 
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Extension schools 
During the past year the extension schools were placed on a firm 
foundation. Thirteen were held in eleven counties, with 483 persons in 
regular attendance. A summarized statement of the extension schools is 
given below: 


= 


. Cost 
Town County Date Attend-)  Ex- Tuition | per 

ance | penses BrEdent 

Cherry Creek....| Chautauqua. .| Nov. 20-25 17 $70 89| $17 00| $4 17 

MIE ss os ois EeriG ve en ene Dec. 4- 9 26 53) 33) 39800 213 

Wyoming....... Wyoming..... Dec. 4-9 26 62 72} 37-50 2 4I 

Ballston Center. .| Saratoga..... | Dec. 18-23 19 75 06} 30 00} 3 95 

alconer........ Chautauqua..| Jan. 8-13 37 103 87 54 00 2 80 

Watertown...... ljeffersony =.) lan 15-20 22 80 94 28 93 3 66 

Howville........ IEeWiIS) occ Jan. 15-20 42 100 II 48 00 2 38 

Riverhead....... Suto eee Jan. 29- 53 186 08; 108 55) 3 51 
Feb. 10 

Fredonia........ Chautauqua. .| Feb. 12-17 49 51 40| 73 50 I 25 

Kinderhook...... Columbia..... Feb. 26- 58 203 96} 74 50 3 51 
Mar. 2 

Mountainville....) Orange....... Feb. 26— 56 83 70 84 00 I 49 
Mar. 2 

Keuka Park..... Watiest site cret Mar. 4-9 66 46 37 7 22 70 

Welatar. 6s 2.5... Allpamyaeaere et Mar. 18-20 12 42 79 13 00 3 56 

ThOEALE so Sedeesl i bes eee aieacee ae cacisl (Re rene eae 483 |$1,166 22| $679 20| $35 52 

WETACC ME Allee nes ehersie. tne See Lenn cioerots a os 2 BG es 89 71 52025) PD oS 


Cost per student.does not represent net cost to College, as tuition has 
not been deducted. 

Tuition, $1.50 per student for the week. 

Net cost to College, $544.82. 

Staff consisted of an average of three persons throughout the week. 


Farm trains 
During the past fiscal year two farm trains were operated: one in 
connection with the Delaware & Hudson Railroad from Binghamton to 
Peru, and the other in connection with the New York Central & Hudson 
River Railroad from Marlboro to Coxsackie on the West Shore Division. 
To the first train came 19,825 persons; to the second, 498. A sum- 
marized statement of the farm trains follows: : 


DELAWARE & HupsoN RAILROAD, BINGHAMTON TO PERU, APRIL 2 TO 12, 


Eight coaches: INCLUSIVE 
Poultry demonstration Fruit and Animal Husbandry 
Home Economics demonstration lecture 
Fruit demonstration Sleeping coach 


Animal Husbandry demonstration Dining coach 
Poultry and Home Economics 
lecture 
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Sixteen representatives from College: 


Professor Tuck Professor Ogden 

Professor Wing Mrs. Harrington " 
Professor Van Rensselaer: Miss Nye 

Professor Rose Mr. Krum 

Professor Crosby Mr. King 

Professor Barrus Mr. Misner 

Professor Savage Mr. Kent 

Professor Minns Mr. Gilkey 


r . / — 
Twenty-one stops, as follows, with attendance: 


PINS MAMEON 5.5 ss td bate B40 dolens. balls’... tek 850 
PlSRpUrSVilbe’ 0... ae te cr eyeie FOO i Whitehall. i. vay 600 
NE LOT yey 1 ong sus ope eke vee BOO. “Greenwich, keine jon ee 1,550 
iD atid SE ).5.4' e arnae/ aise ts O50 Ort Henry: th ac. ee eee 750. 
Wineonmtat as 2 ss 05% toe ae 1500)" Willsboro.; .05ce, aoe eee Soo 
Gooperstown =. steer es eso.  Plattsburelt: eee. eee eee 1,100° 
DOMGESLOL Mo. cuttin aed paceerss B75. Chazy: kciaiee eee ee ee 500 
(Gnerry alleys. anaes 1,200.5 West Chazyihy eae aoe 450 
Boles tall. hese ae ea oe 1,000! "Peri: c 7 ects ae ene 1,300 
PAAIOTE) * se. Saket a thets, & « 600 eS 
PAUSATIY. 7 cue’. alee Bp Ws weeks 2,500 Total’ .:.2.2tctanwareae ee 19,825 
Saratoga Springs.. sh. onc. goo 


New York CENTRAL & HuDSON RIVER RAILROAD, WEST SHORE DivIsIon, 
MARLBORO TO COXSACKIE, MAy 21 To 24, INCLUSIVE 


Two coaches: 


Fruit and Animal Husbandry Fruit lecture 
demonstration 


Five representatives from College: 


Professor Tuck Professor Reddick 
Professor Wilson Professor Crosby 
Professor Savage 


Six stops: 
Averace attemdnmee mamredch .:. 3.0.0 x Die hate een ee eee ee 83 
Potal. attendamee wees oree ke eee ee oe 498 


Tv, tow 
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Summary 


Summarizing the events as given above we have reached approximately 
the following number of persons: 


REE eeCTISIOU NECEUITCS occ Fo 2 Laie ot Geld elie ete sas 30,341 
SEE NCCI Dr ertesie cis Soho eG ade ic See woe ym ae os 2,700 
EM Se rere Seas appt Mare A ecg ae Ye 2 ake Sate a 245,000 
TECHIES! Magura eeN A ooca alg oe Pi el ier eign ore, oi Brel alae edi dre 483 
MEANS on oes ew ne aye iad Mil sean siesta grote tg y's 20,32 

ee ue et Net RNA aia Hal. oN a) daddies 8 a hee 298,847 


Farmers’ institutes 


In addition to the above, 26 farmers’ institutes were arranged in Cort- 
land, Tompkins, and Yates counties. The attendance at these institutes 
was: Cortland, 2,319; Tompkins, 2,280; Yates, 2,040; making a total 
of 6,639. The towns where the institutes were held are shown below, 
together with names of the speakers from the College: 


Cortland county: 


BRL OM: oe bo es as as Professor Tuck and A. C. King 

maunle. Yotk..2. 6.6. Professor Tuck and Mr. King 

RSs ai eis, a vee ss neon ¢ Professor Tuck and Mr. King 

Marathons. ......6.2 Professor Tuck and Messrs. King, Gilkey, 
and Buckman 

Price 2. ot. o.'..2- <P rotessor Tuck and. Mr. King 

Freetown Corners ... Professor Tuck and Mr. King 

Ciucinnatus........Messrs. King, Gilkey, and Buckman 

Cortland........... Professor Tuck, Mr. King, Professor Wing 

Mexas Valley .......-Mr. King 

Marathon .......... Professors Tuck and Stone 


> 


Tompkins county : 


eiaterville). ...5.. Professors Cavanaugh, Ross, and Hopper 

11 A ir ane Mr. King 

mele eatr tf Re Professors Tuck and Hopper, and Mr. Krum 

morth Lansing ....'.. Mr. King and Professor Ross 

PREERML Gs eds ge iearyee 5 Professors Tuck and Hopper, and Mr. Krum 

Wrumansbure ....... Mr. King and Professor Hopper 

85 2G Ie ae a ae Professor Tuck, Mr. King, Professor Hopper, 
and Mr. Krum 

G01 2 Ga Professors Tuck and Hopper, and Messrs. 


King and Guthrie 
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Yates county: 


Middlesex .......... Mr. King, Professors Hopper and Bentley, 
and Mrs. Harrington 

Branenport \at sss. 6 « . Mr. King and Professor Hopper 

Rivsnyille eters cs. Professors Tuck, Hopper, and Bentley, and 
Mrs. Harrington 

Si 20 Professors Tuck, Hopper, and Bentley, and 
Mrs. Harrington 

LEC es ae Professors Tuck and Hopper, Mr. King, Pro- 
fessor Bentley, Mr. Krum, and Mrs. Har- 
rington 

IBRESCe Ie ak «2s. -e oh bas Professors Tuck, Hopper, and Bentley 

Leeberbal Sy 0) 0 eae .. Mr. King 

Drandee. os ss ees Professors Tuck and Hopper, and Mr. King 


Experimenters’ League 
During the year an attempt was made to renew the interest in the 
work of the Experimenters’ League. Several new members have been 
added to the list, and many of the old members have taken up new co- 
operative experiments with departments at the College. The statement 
below gives the membership and also the number of experiments arranged 
with members through the secretary of the league: 


Membership by counties: 


PMMA A asc» con aig tee eee 12° > Pherkuner ste 126... 2 ee 9 
Euleraily..*..'2 . a emer 10 -Jéierson Mi tc522 =o ha 13 
ferigenaiane = 065.222 | ete 17 2) Kides? che Soe ee II 
atiaraligus .. 2.0... se io! Lewis”... 820. eee 7 
CLS Oia a de © 20 .. Livingston)(. <6 50. est eee ite) 
Siimtanqu]a,.. os... Sehacies ao. MMadisom va.. 2. oe. aoe eee 17 
AOE CHAI (5.5 5/5 sve a) ene ee 8 2 "Monroe. ......ccuie se eee 30 
PiedanD .F sk. wt oe 20... Montgomery .)..< ai ae 8 
CIRO Oo nee A cNassalits. sosoentee og ee I 
Pianta oars eR we wane 14° New Work, os 0) 20 ee 17 
CEE Fa SR Sa et 18 WNiagarad foc .5. to ee 18 
[DS SG cia ee 13 , Oneida: .:. 4-5 poe 34 
NBPEMIRCMIESS Se, Yeeee fey) cics.ce Bf a 15 , Onondaga *.. 05.5.5 3.50 eee 34 
Jo Ee. Sagas < ge Og eee ar’ (Ontariows.:’. > ss sage 36 
TENSES Ss 5 Oe Say 12. QOranee,...ci s+, a. eee 15 
Ptah) jet tae nh hs 6 x isi ss > tr “Orleans? .:.5- 3 2. tse eee 17 
CUNT raat cueceseis cigsvjetsia » 4 Oswegoys 20s ano ake 26 
BeeNOSee tho Fas osda8 36. -Ots@g00 cS. We te caren 16 


Romesh Thee west eee aia ate x 6 Queens. ..5. 25 tee hone 4 
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Membership by counties (continued) 


BeeSSCIACEA atc Oo fost ccs. 1A AS 6S) | ae eS Ol 
[SE Sig 010) 0 ae ane ee rp MF OUMMVELTINE SPjralevie Neato ates Wes S24 
Meme leben? eiatt ss. hea eset SU RCRA occ Nera e eae rahane Gu, 
meIbcWienCe 1 45.00. Lh! BOM ab ogapkairisyet silos tls hia est 
Beat G As easy hee sh secs Tw WAST STEED Pete iste te has ae ee 
BreeTeCtad ys «Lo. oles a TOM NV ASIMIMOTON thie. ofc. <tehaine Sas 
BePMOMA TUG)" shtuks oh aah 3 TNO) WV ONS: Py sh eara adit ahottnisyaltar eel at 
ERE Keg a ce HOw WWWestChesteis sts 1ercncye ahs ao 
BEC etch a aka ited a alR ale OMe NM VOUMM As ae rsa, oF uae 
BESO CT yar s sna teat cya etched MOVE DIWARCS sae ee Rane ht RV oc ccc athe 


re tmndemoer si pmen rolled). 24. 3) hos oo) eens sas. s sini e onlee wet 
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Number of experiments started and referred to respective depart- 


TS 3 ol olig Jeg tis ex asey Geet 8 Gace NER Cogeco) ON ROReNE Reus cer Tuo d MONSESIE NPR 
RMU GLO Stag yseee ere es cra AL ke, She ral soe a ace, a as tee 52 
Sreticme Ne ey ete eee ile eh tats Chee « 
"ENB UH GIL ST Nl Rae a pn ag rae Oa) 7, 
PL SUG Tiel Si RSTCB AE Ne A hr aR eS ana a ein ee ire Sa aD 
1 GHETLEG a gases PAL a IOS. Hb Mae cA Ocoee ae rn Se ae I 


County agents 


Ten counties have met in conferences and have appointed local repre- 


sentatives to act as agents for their respective counties. 


These county 


agents assist in arranging for various extension enterprises for the 
county, by way of giving advice to the local people and counsel to the 
College. The county agent affords a means of bringing the needs of the 
county to the attention of the College and of bringing the College into 


closer relationship with the people. 
one of these county agents since June 7, 1912, is given below: 


Number of county agents selected by local people.............. 
County Agent 

PRAT OUOIS. col eis fd wuleeiate he F. N. Godfrey, Olean 
PAPA UA oe. Fae wee ele On Je. Lowell; Fredonia 
Bint ATG chee eg Shs kv ath tes Aveo, wows .~Miles Peck, Cortland 
Re cree loa oA de a hapee An da. Cally Batavia 
Beiee tL fetes. he Gales oe A oes oe § .H. A. Crofoot, Little Falls 
MR CMS OLY sata wachePees os Ss ace ak F. C. Overton, Adams 
STE RT eae Se a ..Albert Manning, Otisville 
Bie OPN ikea, «)cielons bods ous D. D. Stotte, Oswego 
Bes at, NS irs laid tsb deas Aevat G.cE., Baker;: Oneonta 


Bes etal er. chet ssa oes > vy Oe eu hiedges, ‘Bast: Hampton 


An example of the work done by 


10 
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The work taken up in these counties through the county agents in- 
cluded arranging for farm visits, lectures and lecture courses, cooperative 
experiments, fair exhibits, extension schools, and reading-courses, to be 
conducted in connection with granges and other clubs. For example, 


the 


Herkimer county agent, appointed June 7, 1912, arranged for the 


following: 


Farm visits 7 — Professor Stone and Mr. Krum 

Lectures 12— Professor Stone, Mr. Krum, and 
Mrs. Harrington 

Lecture courses 2 — Pending 

Cooperative experiments Several in Farm Crops 

Extension schools 1 — At Poland 


Cornell Reading-Course for the Farm 


The following statement shows the topics covered by the Cornell — 
Reading-Course for the Farm, together with statistics of readers inter-_ 


{ 


ested in the course: 
New Discussion 
readers papers @ 
by series | returned — 
Old series | 
55 (S1esl IA eee nent NPIS TIS, oe PRR ae nly own byes Bs 278 554 
Hem LOCkK-feedine "5. cic. om sea one OOO a nee ee eee 189 531 
MR O@rcharding. Fs): cree hes eee Seater een Ree Mec i Samed a 104 242 
IN ARC ee ee Te ae a ene Aloha RUE bec 5 28 
Wiel ahinyting 412 ye. SA) Sols Sd Me ae RRR ee epee ee ae ee IQI 472 
Wale eRarm bt! ditigs.\) a). on fone een oe eee eR ee 85 201 
Wikertelps for reading. = 5% ku.iac Aine Eee ee ee eee 32 75 
WaeasVinscellaneousici 2 sh) sae shin bed Re eee ee 115 299 
XeeB reedine 5. 25525 ebiand BOER Ae IO ee 99 317 
NOMA OLSesPrOduCthOMs . <erdiacic siya shee, Mee Mey Oe ee Ooo pees 7 
New series 
IEDC AG ce Oe ERE Oa eae MAC ACA k Te et cyt eds GG AGH 5 Olhints.ia.- 1,056 1,958 
SIIB: 5 Seve cate aan re rer oes an Bee ae Spat a en at 167 327 
IR WUTE, Clever oles ohh ea Reece era eeLIe recs & yeild into Bloated dence 109 354 
BAT ETMMOTES LIVE feats: oc. sbeo ae Seoee ey ck hero Oe ae ee eee ee 207 416 
PUGUSCAOCCCIN OT. ve. cJaey, eve assed TaonUs Mya GRE CRT ae Rene 27 217 
ID Yawn Wilints a. Aeeee ae eee a Wane ERE Rea Sree Bry ano 6/0 task OmG Riedl Ah 21 325 
(Ova @latelieG hhh ee caries ale. os ee Cree ced a dro atb Loo hn io Sebo 50 275, 
VATION ODS: eiecersts estas See ee re mie eis, eae OU ee ae te ee nrg 157 357 
2,892 6,662 
MART EAGErSuLGHewea.'.).0. cl hins.ys custo dae aecclee Ocken eee ia 2,310 |}. . 3. 
(Cropmavelllesinbto hie (cll bla Siecne Aap Perens Crake aan ees Nas Ra, Otay: 13:02 3% eee 
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The number of letters received and sent out by the Department during 


the 


past year is as follows: 
PEERLCRBRTECEIVED Mifikrec. ou dw). s.2 eae 23,908 
GEeron Sette Outre ie mst wo. ue. uae 24,964 


EXTENSION DEPARTMENT clxx1 


CLASSIFICATION OF MAILING LIST 


The great diversity of agriculture in New York State and the increasing 
demand for the publications of the College has compelled an arrange- 
ment whereby the publications will be placed where they will do the 
most good, thus eliminating the waste that occurs through placing certain 
bulletins in the hands of persons who are not interested in the particular 
subject-matter therein contained. During the past year persons on the 
mailing list for experiment station bulletins have received a classification 
card to be filled out and returned. Eight subjects have been used in the 

classification, as follows: apples, commercial floriculture, general farming, 
x grapes, small- tree- and bush-fruits, commercial vegetable culture, poultry, 
farm home. From the replies a new classified mailing list has been pre- 
pared. Special mailing machinery has been installed, which automati- 
cally selects and addresses the names registered for any subject. Bulletins 
of general interest are sent to the entire mailing list as heretofore, but 
_ those of special or local interest are sent only to persons who have indi- 

‘cated an interest in the given subjects. For example, Bulletin 317, 
ze “Further Experiments on the Economic Value of Root Crops for New 
‘3 York,” was mailed on September 26, 1912, to the list of persons who had 
_ registered for bulletins on general farming. The saving of bulletins by 
means of a classified mailing list makes it possible to reach a larger 
_ number of persons interested in the subjects treated 


RECOMMENDATIONS 


The amount of teaching undertaken last year is set forth in the pre- 
ceding report. This already heavy work has been practically doubled 
this fall by the registration of 108 students necessitating two additional 

sections, which now make in all four sections. This teaching enterprise, 
touching regular and winter-course students, should be organically related 
to a teaching enterprise outside the College, through the promotion and 
guidance of discussion of public agricultural questions through farmers’ 
clubs, granges, and other agricultural societies. It should also be related 
to rural and high school debating societies. To this end, and that our 
present staff may be relieved so that other extension enterprises may be 
_ properly guided, the writer recommends that there be established an 
assistant professorship in this Department for this specific work. We 
now have a young man in training who may grow into this work. 

While we are arranging a large number of miscellaneous lectures, yet 
the most effective lecturing is that which we are now doing in logical 
sequence through lecture series. This work should be continued and 
expanded so that communities may learn to arrange special work in an 
orderly and progressive way. 
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The extension schools have passed the experimental stage. The de- 
mand is far in excess of our capacity to meet it. It is recommended that 
an extension school be placed in every rural county of the State, and 
eventually in every county. In some cases two should be held in the 
county because of regional divisions. This, of course, will mean a decided 
increase in appropriations. 

The work of the Experimenters’ League has been revised. It is 
recommended that this work be increased and provision be made for the 
attention of one person to it. 

We have already arranged to aid the people in a serious attempt to 
secure for themselves a natural way of bringing state aid to their com- 
munities through the election of county agents. In the six counties con- 
tiguous to or near Tompkins county, there should be immediate 
relationship with the College. The writer therefore recommends that 
arrangements be made for an agent in each one of the above-mentioned 
counties, and that this work be at once pressed forward with the aid of a 
college automobile. It is further recommended that there be a county 
agent to connect the needs of the people with the services of the College 
in every rural county of the State. 

The Reading-Course report shows that this extension enterprise is 
now more firmly etablished than it has been heretofore. The Cornell 
study clubs should now be arranged and connected with other extension 
societies. It is recommended that such provision be made for a foreman 
in the Reading-Course and mailing-room organization as will permit the 
Supervisor of the Reading-Course to follow well-marked-out itineraries 
for the establishment of Cornell study clubs. 

Further, in connection with the Reading-Course, we should now follow 
up more actively than ever the suggestion made some time ago by Director 
Bailey, that mailing-room lists be made alive and a real part of our exten- 
sion enterprise. This is now under way through the geographical index, 
which shows the distribution by counties of names on our several lists. 
Through the use of the county agents, and the lists of our readers by 
counties, all our extension enterprises may be crystallized by counties 
through the central point, the county agent. In this way some control 
might be secured over the avenues of distribution of our literature. Co- 
operation in the use of our bulletins might be more effectively obtained 
with grange lecturers. In fact, our relationship to the State would be, 
not through the State at large, but intimately county by county. 

In order to effectively guide all these extension enterprises from the 
College so that there may be a just distribution of them, more concentrated 
attention should be given to smaller areas of the State. There should be 
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some means of making effective our present extension plant; but this is 
impossible with our present force, which is now taxed to the limit. The 
State should be divided into at least three main divisions — western, 
northern, and southeastern New York. For each. section there should 
be at the College one person whose duty it would be to arrange. for all 
extension enterprises for the section assigned. The great mass of cor- 
respondence, details of routine, travel, and the quick recognition of the 
needs of even one third of the State, would soon grow beyond the reach 
of one person. The writer recommends that three such persons be ap- 
pointed. It is believed that this is the most pressing need of our extension 
enterprises. 

For the past two summers several school teachers have come to the 
College for particular instruction. They came in contact with certain 
members of our staff. They wish to continue to study with these persons, 
but find it impossible to leave their duties during the school year. There- 
fore, it is recommended that a correspondence course for such teachers 
be established, and that six lessons be issued in each of the following 


subjects: Biology, Soil with reference to geology, and Farm Botany. 


CHARLES FH. PUCK: 
Professor of Extension Teaching. 


DEPARTMENT OF RURAL SCHOOL EDUCATION 
TEACHING 


1. Two courses of instruction in School Gardening were given in the 
Department of Rural School Education during the past year. Owing to 
the increased work in extension, these courses have been discontinued 
until the academic side of rural school education shall be organized. 

2. A course in elementary agriculture and nature-study was given in 
the Rural Schoolhouse during the six-weeks Summer School of 1912. 
The class met on Tuesday and Thursday afternoons, and various sub- 
jects outlined by the State Syllabus were presented by experts in the 
special fields. Forty-two persons registered for this work, and there 
were over fifty in attendance at each meeting. Special conferences were 
held for high school teachers and for rural leaders. 


INVESTIGATION 


Inasmuch as the extension work of the Department of Rural School 
Education is in touch with all the rural schools of the State, there is 
opportunity to follow up the work in particular schools showing features 
of special interest. It is very important that some investigation of actual 
school conditions, good and bad, in the rural districts of the State should 
be actively pursued. It is only in this way that the material sent out from 
the College in the interests of rural schools can be intelligently suited to 
the needs of those to whom it goes. Thus far there has been no provi- 
sion for the maintenance of investigative activity in this Department. 


EXTENSION 


The aims of the extension work of the Department may be outlined as 
follows: 

1. To furnish teachers with accurate subject-matter for instruction in 
agriculture. 

2. To help direct the outlook of rural boys and girls in two ways: 
toward agricultural economy, which leads to prosperity ; toward sympathy 
with their country life, which leads to happiness and contentment. 

3. To correspond with persons in the State who are directing educa- — 
tion, in order that the schools may be more easily reached and that we 
may know the present attitude toward our work. 

4. To aid all supervisors of rural schools in their efforts to promote — 
agricultural education. 
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5. To furnish the students in training schools and training classes with 
up-to-date subject-matter in agriculture. Many of the rural teachers of 
the future will be graduates of such schools. 

6. To keep in touch with city superintendents. 

7. To aid all teachers who desire to give instruction along some special 
lines of agriculture not outlined in the State Syllabus. 

8. To interest all rural school children in Corn Day, now an established 
annual event in many schools. The purpose of this movement is to im- 
prove the corn crop of the State. Other crops will be considered later. 

g. To aid leaders of agricultural contests by sending material on the 
organization and conduct of various kinds of contests ; and to supply con- 
testants with accurate technical subject-matter. 

10. To encourage the children to write to the College letters relating 
to rural problems. This will interest them in a higher institution of 
learning and will teach them to consult persons trained along special lines 
in agriculture. : 

11. To furnish speakers on educational topics at meetings of teachers 
and grangers. 

12. To know, through correspondence or personally, at least three 
spirited grangers in each county through whom any appeal for rural 
education can be made. These persons should receive all our publications, 
reports of work, and the like, and be called into council occasionally. 

_ 13. To reach, in as personal a way as possible, rural boys and girls 
between the ages of fourteen and twenty-two. Many of these young 

persons can be reached through the rural school teacher. We can now 
reach individually 7,800 boys and 10,000 girls between fourteen and 
twenty-two years of age; but our funds are not sufficient to prepare 

work for them or to conduct a correspondence with them. 

_ 14. To keep in touch with agricultural education in other States. 

~ 15. To keep in touch with literature on agricultural education. 

16. To collect and exhibit in the Rural Schoolhouse at the College a 

i representative school library and standard school equipment for agri- 

cultural instruction. 

17. To cooperate in the movement for developing country-life 

recreation. 

18. To further in every way possible the movement for the improve- 
ment of school buildings and grounds. 

19. To be ready to promote any movement that seeks to redirect country 
life through the children of the State. Our connection with schools is 
such that in one mail we can send a message to 450,000 children in New 


bi York State. 
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Publications 


The work of extension in rural school education is conducted mainly 


by means of the Cornell Rural Schoot Leaflet. The first edition of the 


teachers’ leaflet for September, 1911, comprised 30,000 copies, and a 
reprint of 5,000 copies was obtained in March, 1912. The leaflet com- 


, 


prised 172 pages and contained 134 illustrations. The figures showing the — 


distribution of this leaflet up to May 1, 1912, are as follows: 


MS AGUAS sii ett ot ho ahs PE 10,165 copies 
pO rwillares ei. wR se aye We ele ee ee 1,303 
Whe: trainige schools: . <..\.). 3. << eeee ee 146 
Wovtraiming classes: 2 P52. <5 eee eee 1,305 
‘ee teachers) in. fural: schools? 42 /e Gees 16,100 
For all other purposes. 4.2 epee oe 1,700 


- 30,779 copies 


At present there are less than 1,000 copies remaining, and these are being 
sent out to individual teachers on request. 

In 1911-1912 the leaflets were issued as follows: 

1. A November-December leaflet for children. Special effort in the 
interest of poultry was made in this leaflet, eleven practical poultry lessons 
being given. Lessons on birds, the weather, corn, corn foods, and 
Thoreau, and a letter to boys and girls, were included. The leaflet con- 
tained 24 pages and 1g illustrations. The edition of 75,000 was dis- 
tributed to a corresponding number of children in rural schools. 


2. A January-February leaflet for children. Special attention was — 


given to school and home gardens in eight lessons in this leaflet. Notes, 
lessons on bird study, cleaning-up day, an apple tree, and the weather, 
and a letter to boys and girls, were also included. The leaflet contained 
32 pages and 17 illustrations. This was also issued in an edition of 
75,000. 

3. An April-May leaflet for children. This leaflet contained lessons on 
bread-making, bird study, and growing corn; an article on “ What I 
Expect of a Boy of Fourteen,’ by A. D. Dean of the State Education 
Department ; a message to boys and girls from the editor; and a letter to 
boys and girls. A special feature was a supplementary colored picture 
of a red-winged blackbird. We hope to send one bird picture in color 
each year. The leaflet contained 12 pages and 7 illustrations. The edi- 
tion was 100,000, of which 98,000 had been distributed before the schools 
closed. 


DEPARTMENT OF RURAL SCHOOL EDUCATION clxxvil 


4. The September, 1912, leaflet. Prior to October 1, 1912, the new 
teachers’ leaflet for 1912—1913 had already been compiled and in large 
part distributed. It covers the nature-study and elementary-agriculture 
topics for study in rural schools during the coming year, as outlined by 
the State Syllabus. They are as follows: (1) For special bird study, the 
uthatch and the hen; to be recognized, any two kinds of winter birds 
and any five of the following: oriole, goldfinch, phoebe, grackle, brown 
thrasher, meadow lark, cliff swallow, black-and-white warbler, peacock, 
eagle. (2) For special animal study, the cow and the cat; to be 
recognized, goat, fox, skunk, muskrat, frog. (3) For special plant study, 
the potato ; to be recognized, one of the clovers, one of the grasses, one of 
‘the grains, and any six of the following: willow, cherry, daisy, marsh 
‘marigold, anemone, trillium, partridge berry, black medick, squash, turnip, 
pitcher plant. (4) For special insect study, the potato beetle and the lady 
beetle; to be recognized, tent caterpillar, honeybee, ant, hornet, spider. 
(5) For special tree study, the locust ; to be recognized, two kinds of fruit 
trees, one conifer, and any four of the following: hemlock, spruce, cherry, 
quince, horse-chestnut, alder, elm, poplar, tamarack (Jarch). 
_ The subjects given in the September Leaflet are as follows: The 
Point of View; Pedagogical Notes; Birdy Study; The White-breasted 
uthatch; The Economic Importance of the White-breasted Nuthatch; 
irds to be Recognized; The Hen; eleven Poultry Lessons; Animal 
Study; four Lessons on Cows; Food; Animals to be Recognized ; Insect 
Study; The Colorado Potato Beetle; The Lady Beetles; The Apple-tree 
‘Tent-caterpillar ; Spiders ; The Imported Cabbage Butterfly ; The Cabbage 
Louse and Other Aphids; The Potato; How to Grow Potatoes; Potato- 
“growing ; Two Diseases of the Potato Plant and Their Control; When 
e to Sell Potatoes ; Growing Potatoes in the School Garden; Plant Study; 
‘Plants to be Recognized; Weeds; Some Common Weeds; Identification 
of One Grain, One Grass, One Clover; Tree Study (in four lessons) ; 
Two Fruit Trees; I Plow (poem); John Burroughs; Improvement of 
Rural School Buildings and Grounds; Suggestions for Teachers. 
_ The leaflet comprises 186 pages, together with a colored frontispiece 
4 os an index, the whole bound in a heavy cover. 
_ Up to October 1, 1912, 28,993 copies of this leaflet had been sent out, 

“almost equaling the total distribution of the September, 1911, leaflet. 

The edition is 40,000, and before November 1 it is expected that every 

“rural teacher and every city grade teacher in the State will possess a copy. 


Correspondence 


| The correspondence connected with the extension work in Rural School 
: Education is very heavy. For the year 1911-1912 more than 15,000 
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pieces of first-class mail were received, and about 3,000 typewritten letters 
sent out. In addition, more than 2,000 circular letters were sent out. 
All this is at present taken care of by one stenographer. Almost every 
letter coming to our office should receive a personal answer, but we have 
to neglect all except those requesting answers to some specific question. 

Children’s letters — During the year 6,307 letters were received from 
boys and girls in the rural schools of the State. These were all carefully 
read, technical questions answered, and the letters recorded. When any 
child had written three letters a small gift picture was sent. One thou- 
sand and six children wrote the three letters and received the picture. We 
cannot encourage the correspondence with children in any personal way, 
for we could not take care of the letters. To do this work properly would 
require the entire time of a well-prepared person. 


Meetings attended 


Seven teachers’ meetings were attended and addressed by Miss 
McCloskey and one by Mr. Tuttle during the year 1911-1912, with a 
total attendance of 2,000. 


Farmers’ Week 


Headquarters for district superintendents and all persons interested in 
agricultural education were established at the Rural Schoolhouse on the 
campus during Farmers’ Week in February, 1912. Meetings were held 
twice daily, at which professors, educators, and others gave addresses. 
Each session closed with an informal discussion. Over forty of the 
district superintendents were present for all or part of the week. 

In addition to the educational meetings an exhibit of corn and of 
nature-study specimens, as mounted and preserved by rural schools, was 
received and set up. So much material came in that there was not 
sufficient space in which to display it. 


Babcock test 


The three four-bottle Bakcock-test outfits owned by the Department 
were put in circulation late in the year and one additional outfit was 
purchased. In all, seven schools received the use of an outfit for a 


month or more. 
Building 


It has been decided that the Rural Schoolhouse, which is the present 
headquarters of the Department of Rural School Education, shall be 
removed or torn down by April 1, 1913. Nothing could be more 
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fitting than that this work should be centered in a modern rural school- 
house of model design. Such a building serves as an object-lesson and 
an inspiration to those who visit it, in a way that could not be accom- 
plished by any amount of printed propaganda. It should contain repre- 
sentative rural-school equipment, a well-selected library for teachers and 
pupils, and the like. 

We cannot recommend too strongly that, in the event of the final 
disposition of the present building, either a new model schoolhouse shall 
be built or that this one be moved to a new location. In any case, pro- 
vision should be made as soon as possible so that the work of the Depart- 
ment, continuous throughout the year, may not be seriously interrupted. 
Should it be determined to move the building now in use, it would be 
highly advisable to enlarge the cellar capacity for the purpose of storage 


facilities, to connect the toilets with a higher-pressure water system, and 


to remove the hot-air furnace and connect the building with the central 


heating plant. A new building should, of course, include the above 


features. 


RECOM MENDATIONS 


In general it may be said that there is evidence of a very decided grow- 
ing interest in the teaching of elementary agriculture and nature-study in 
rural schools. On January 1, 1912, the 114 school commissioners of the 
State were superseded by 207 district superintendents for a term of five 


_ years.. The extension work of this Department is meeting with enthu- 


siastic commendation from teachers, district superintendents, city super- 
intendents, members of the State Education Department of New York, 
and educators all over the country. 


Maintenance 


In the spring of 1912 a detailed estimate was made of the funds 
necessary for maintenance of the extension work of the Department 
of Rural School Education for the year 1912-1913. It included funds 
for the publication of the Cornell Rural School Leaflet monthly, for 
mailing envelopes, supplies, and stationery, extra clerical help, manu- 
script and drawings for the leaflet, children’s pictures, traveling expenses, 
Farmers’ Week, the loaning of Babcock-test outfits, additional office 
furniture, express, telephone, telegraph, printing, and livery expenses. 
The total amount needed, based on actual data, was $3,703. 

The amount appropriated for the maintenance of this work for the 
year 1912-1913 is $1,500. In consequence, the scope of the work is much 
curtailed. We are obliged to issue four instead of nine leaflets, to cut 
out almost all traveling, and to limit all other items. It is most im- 
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Show at Chicago, immediately after Thanksgiving Day; to breeders and 
herds in the vicinity of Syracuse, immediately preceding the spring vacation; 
to the stockyards and slaughterhouses in Buffalo and to breeders in the 
vicinity, sometime in May. These excursions are elective. 


DAIRY INDUSTRY 


1. Milk Composition and Tests. The topics considered are secretion and 
composition of milk, samples, lactometer, Babcock fat test, acid tests, 
moisture test, salt test, preservative tests. 

2. Butter-Making. This course considers the principles and practice of 
butter-making in farm dairies and creameries, cream separation, pasteurization, 
starters, cream-ripening, churning, marketing, judging, etc. 

3. Cheese-Making. In this course are considered the principles and prac- 
tices of cheddar-cheese-making, apparatus and buildings, factory bookkeeping. 

4. Elementary Bacteriology. The purpose of this course is to familiarize 
the student with laboratory methods, preparation of culture media, steriliza- 
tion, methods of studying bacteria, and morphology and cultural character- 
istics of bacteria. 

Dairy Mechanics. See Farm Mechanics 4. 

6. Market Milk and Milk Inspection. Attention is given to the production 
and control of market milk, with special reference to its improvement; milk 
as food; shipping stations; transportation and sale; pasteurizing; standard- 
izing; certified milk; milk laws; duties of milk inspectors; apparatus and 
buildings. The practice includes also visits to dairies in the vicinity of Ithaca. 
A two-day inspection trip in the neighboring counties may be arranged. 

7. Advanced Testing Laboratory Course. This course includes work in 
such subjects as the determination of moisture and dry matter in dairy 
products, commercial tests for casein, various tests for butter fat, commercial 
tests for butter and oleomargarine, preservatives and adulterations, milk 
modification. 

8. Dairy Bacteriology. This course deals with the sources of milk bac- 
teria and methods of controlling their growth, bacteriological studies of 
market milk and other dairy products, different species of dairy bacteria, 
making of starters, effect of straining, separation, pasteurization and tempera- 
ture, bacteriological methods of city milk inspection. 

g. Advanced Butter-Making. The practice wili consist of practical work 
in the creamery, where 600 to 1,000 pounds of butter are made daily. The 
work will include receiving and ripening cream, starter culture, manufacture 
of butter, testing for moisture and salt, and judging. Outside reading will 
be required. 

10. Fancy- Cheese- and Ice-Cream-Making. The manufacture of certain 
brands of fancy cheese is given attention. 

11. Dairy Buildings and Equipment, and Business Methods. This course 
will include location, plans, and construction of buildings suitable for cream- 
eries, cheese factories, and market milk plants; water supply and sewage dis- 
posal; equipment for special lines of dairy work; records; business manage- 
ment, including buying and selling of dairy products. 

12. Seminary. This course is for advanced students and is required of 
graduate students taking work in the Department of Dairy Industry. 
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13. Research. Special problems in any line of dairy work can be taken up 
in this course according to the needs of the student. Facilities are provided 


‘for investigational work. 


14. General Agricultural Bacteriology. The characteristics of bacteria, and 
the place of bacteria in nature; fermentations; bacteria in air, water, and 
sewage; the manure heap; soil bacteria; nitrogen fixation; relation of bacteria 
to the dairy and its products; the preservation of farm products, including 
fruits, vegetables, vinegar, silage, etc. 

15. Bacteriology for the Home. This course considers the nature of bac- 
teria and methods of studying them; the relation of bacteria to air and water, 
milk, and other foods; canning and preserving; molds and yeasts in their 
relation to household problems; decay of fruits; house sanitation. 

16. Milk Composition and Tests. Similar to course 1; for special students 
only. 

17. Dairy Bacteriology. Methods of studying bacteria, preparation of cul- 
ture media, relation of bacteria to milk and other dairy products. 

18. Butter-Making. For special students only. 

19. Advanced Cheddar-Cheese-Making. This course considers some of the 
commercial and scientific problems of cheddar-cheese-making. 


DRAWING 


1. Mechanical Drawing. An elementary course to enable the student to 
make and read simple working drawings, plans, elevations, etc. 

2. Freehand Drawing. An elementary course for the development of 
graphic expression applicable to scientific studies. Of special value to those 
who expect to enter teaching, nature-study, or biological research. 

3. Applied Drawing. Personal instruction in problems of scientific drawing 
in pencil, pen and ink, wash, and water color. 

7. Freehand Sketching. Sketching and rendering in various media of 
indoor and outdoor subjects particularly pertaining to landscape design. 


ENTOMOLOGY, BIOLOGY, AND NATURE-STUDY 
Biclogy 


1. General Biology. This is an elementary course designed to acquaint 
the general student with the main ideas of biclogy through selected practical 
studies of the phenomena on which biological principles are based. Both 
lectures and laboratory work will deal with such topics as: the interdepend- 
ence of organisms, the simpler organisms, organization and phylogeny, oogenesis 
and ontogeny, heredity and variation, natural selection and adaptation, segrega- 
tion and mutation, the life cycle, metamorphosis and regeneration, and the 
responsive life of organisms. 


Entomology 


3. General Entomology. First term, lectures on the characteristics of 
orders, suborders, and the more important families, and on the habits of 
representative species. The practical exercises include a study of the struc- 
ture of insects and practice in their classification. The lectures only (credit 
two hours) are taken by those who have had courses 4 and 5. Second term, 
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lectures on the more important insect pests and on methods of controlling 
them. The practical exercises will include a study of the different stages of 
as many of the forms as time will permit, together with observations in the 
field on the habits of the pests 

4. Elementary Morphology of Insects. An introductory laboratory course 
required of all students who plan to do advanced work in the Department 
of Entomology. 

5. Elementary Systematic Entomology. A study of the wing venation of 
insects and the identification of specimens belonging to the more important 
orders and families. With course 4, required of all students who plan to do 
advanced work in the Department of Entomology. 

6. Advanced Systematic Entomology. A training course in the identifica- 
tion and interpretation of obscure characteristics used in the classification of 
insects. 

7. Histology of Insects. A laboratory course to accompany or follow the 
first term of course 12. 

9. Advanced Economic Entomology and Insectary Methods. Economic 
problems connected with applied entomology, discussed, reported upon, and 
field observations made. Experimental methods in breeding, photographing, 
investigating, and controlling insects discussed and studied. Designed for 
advanced students in entomology who desire to fit themselves for experiment 
station work. 

10. Classification of the Coccidae. Designed to familiarize the student with 
the more injurious species of scale insects, the methods of preparing speci- 
mens for study, and the systematic arrangement of the species. 

12. Morphology and Development of Insects. Laboratory work to accom- 
pany or to follow this course is offered under course 7. 

14. German Entomological Reading. Open only to advanced students in 
entomology or zoology. 

16. Elementary Economic Entomology. A course designed for special 
students; not open to regular students’ Discussion of insect pests in general, 
with remedial suggestions. Occasionally, the class will be taken to the field 
to observe insect pests at work. 

17. Literature of Systematic Entomology. A systematic study of bibliog- 
raphies, indexes, and general entomological literature; the preparation of 
catalogs of insects; the evolution of the rules of zoological nomenclature; 
and the methods of determining the priority of generic and specific names. 

19. General Limnology. An introduction to the study of the life of inland 
waters. Aquatic organisms in their qualitative, quantitative, seasonal, and 
ecological relations. 

20. Research in Limnology. Laboratory and field work. 

22. Animal Parasites and Parasitism. A consideration of the origin and 
biological significance of parasitism, and of the structure, life history, and 
economic relations of representative animal parasites. 

23. The Relations of Insects to Disease. Causation and transmission of 
disease by insects and other arthropods. 

24. The Classification of Immature Insects. The taxonomy of nymphs, 
larve, and pupe. 

27. Research in Morphology of Insects. Special work arranged with refer- 
ence to the needs and attainments of each student. 
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28. Research in Systematic Entomology. Special work arranged with 
reference to the needs and attainments of each student. 

29. Research in Economic Entomology. In most cases it is impracticable 
to complete an investigation in this subject during the college year. Students 
must arrange to conduct their observations during the growing season. 

30. Aquiculture. A course on the utilization of the resources of our inland 
waters. 

Seminary. The work of an entomological seminary is conducted by the 
Jugatae, an entomological club which meets for the discussion of current 
literature and of the results of investigations. Attendance at the meetings 
may be counted as laboratory work. 


EXTENSION TEACHING 


1. Extension Work. Lectures and discussions on problems of university 
extension in agriculture. Practice in oral and written presentation of topics 
in agriculture, with criticism and individual appointments on the technique 
of public speech. Designed to acquaint students with parliamentary prac- 
tice, to encourage interest in public affairs, and to train for effective self- 
expression in public. A few juniors and seniors will be sent out into the 
State to address meetings. 

2. Extension Work. A continuation of course 1. Special training will be 
given to competitors for the Eastman Prize for public speaking. 


FARM MANAGEMENT 


1. Farm Management. Lectures, recitations, and laboratory practice on 
farm accounting, farming as a business, regions and types of farming, forms 
of tenure, selection and purchase of a farm, capital and its distribution, the 
farm layout and building arrangement, cropping systems, the management 
of manure and fertilizers, the efficient use of labor and machinery and horses, 
marketing of farm products, studies of the management of successful farms, 
preparation of plans for the organization and management of specific farms. 
Two one-day excursions will be held about May to and 20 to farms at some 
distance from Ithaca. 

2. Regions and Systems of Farming. The work.in this course will be 
done just before the opening of the fall term. The class will travel in New 
York, Pennsylvania, and New Jersey, for about eight days. Students may 
join the class at points most convenient for them. It is recommended that 
they arrange to visit regions with which they are not familiar. Only those 
who satisfactorily complete five days of work will receive credit. The days 
will be spent in studying the methods of farm management on_ successful 
farms, and the evenings in discussions and writing of reports. A full written 
report will be required. 

3. Advanced Farm Management. A further study of farm management, 
including lectures, problems, reading, and trips to successful farms. 

4. Research. Investigation of special problems in farm management. 

5. Seminary. Open to graduate students and a limited number of under- 
graduates who are taking course 3 or 4. 
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FARM MECHANICS 


3. Farm Mechanics. A study of the principles of operation, the details of 
construction, and the practical operation and care of: A— Machinery, in- 
cluding gasoline engines, water wheels, devices for transmitting power, farm 
lighting systems, hydraulic rams, pumps, spray nozzles, spraying outfits, 
water-supply outfits, plain soldering, and simple pipe-fitting for water. 
B—Implements for tillage, seeding, and harvesting, with a discussion of the 
special mechanical features of some implements now on the market. 

4. Dairy Mechanics. A brief lecture course on the principles of operation, 
installation, and care of steam boilers, steam engines, and piping for steam. 

S4. Forge Work. A course given in Sibley College especially for agri- 
cultural students, covering the construction of the forge, selection of coal, 
care of the fire, practice in forging to shape and size, welding iron and steel, 
and tempering steel. By paying for material used, the student will have 
opportunity as far as time permits to make for himself a set of tongs, punches, 
chisels, and other tools. 

19. Research in Farm Mechanics. Special work in farm mechanics on 
problems under investigation by the Department or of special interest to the 
student, provided, in the latter case, the Department can furnish adequate facilities. 

20. Farm Engineering. A study of the practical solution of the problems 
involved in connection with surveying and mapping the farm; locating, dig- 
ging, and laying drains; laying out building foundations; farm water-supply 
and sewage disposal; road construction and maintenance, with a discussion of 
the New York State Highway Law. From data obtained in the field a 
drainage map will be drawn for one of the fields near the college. 

28. Advanced Work in Farm Engineering. A course intended to provide 
opportunity for students to conduct special problems on their home farms, 
or on selected farms in connection with advanced problems in other depart- 
ments, provided the farm is so situated that the work can be properly 
supervised. 

FARM PRACTICE AND FARM CROPS 


Farm Practice 


1. Farm Practice. An elective course designed to assist students in meet- 
ing the requirements of farm practice demanded by the College. 


Farm Crops 


1. Cereals, Forage Crops, Potatoes, and Miscellaneous Crops. Lectrres, 
recitations, and laboratory practice on the history, production, and marketing 
of cereals, potatoes, field beans, forage crops, and miscellaneous crops. 

5. Research. Investigation of special farm crops subjects. Also a study 
of current experiment station literature. 

6. Seminary. Required of all students engaged in research in farm crops; 


not open to others. 
FORESTRY 
1. Farm Forestry. The management of the farm woodlot, and the starting 
of new woodlots by planting or sowing. A course dealing with the woodlot 
as deserving and repaying proper care such as is given the other crops on 
the farm. 
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2. Silviculture. Designed for students who wish a more detailed course 
dealing with the raising of timber. The topics will include: forest descrip- 
tion; the life history of the tree and of the forest; the influence of soil, cli- 
“mate, and other factors on the forest; the influence exerted by the forest on 
climate, soil, and stream flow; forest planting and sowing and forest nursery — 
work; natural reproduction of the forest (that is, reproducing the forest 
without planting or sowing); care of the crop during its growth, including 
thinning; protection from fire and other enemies. 


HOME ECONOMICS 


A four-years course in home economics is planned for students desiring to 
“specialize in this work. The first two years of the course follow the work as 
outlined for all students in the College of Agriculture, with the addition of 
some courses not required in the regular schedule. The last two years permit 
specialization in some one or more of the branches included under the term 
home economics. As the course develops, new subjects will be incorporated. 
All students who register in this Department must report to the Department 
at the beginning of the freshman year. 

1. Survey Course in Home Economics. A nonprofessional course intended 
for students registered in any department in the University who desire a 
general knowledge of some of the subjects grouped under the term home 
‘economics. The lectures will include a discussion of foods, food preparation, 
human nutrition, household sanitation, household management, and house 
planning. 

2. Field of Home Economics. A course to establish in the mind of the 

student the relation of home economics to the sciences and arts; its signifi- 
cance in home-making, professional life, and technical lines of activity. 
3. Foods. A course for establishing a fundamental knowledge of foods. 
The lectures will include a discussion of the composition and characteristics 
of foodstuffs; principles of selecting foods and methods of preparing them, 
food preservation and adulteration, comparative nutritive and economic values 
of various food combinations. Laboratory practice will be given to apply 
Scientific principles to food preparation. 

4. House Sanitation. The lectures in this course will include consideration 
of the sanitary conditions of the house and site; conditions for health and 
care of sick; the relation of bacteriology to the household in cleaning, in the 
preservation of foods, in disease, and in disinfection. 

5. Institutional Management. This course is for students in home eco- 

nomics who wish to choose a field, outside of teaching, in caring for and 
feeding large numbers. The laboratory will be Sage College, a cafeteria, a 
tea room, etc. 
_ 6 Human Nutrition. A course for the development of a working knowl- 
edge of human nutrition. A study of methods of investigating dietary prob- 
lems and of the practical means of applying scientific principles in planning 
family and institution dietaries; consideration of special problems of nutrition, 
as in infant feeding and feeding in cases of abnormal metabolism. Laboratory 
work will include, as far as possible, practice in planning and preparing 
dietaries. An excursion of three or four days to visit schools and various 
industries will occur at the close of the spring vacation. 
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9. House Planning. An elementary course for developing economic house 
plans in accordance with architectural principles. Besides the drawing of 
plans, the course will include discussions of the building site, building 
materials, elements of construction, laying out the grounds, and criticisms of 
interior design. 

10. Household Art. A course for the development of artistic expression 
in the individual. The lectures in this course will apply principles of color 
and design to questions of interior decorating and furnishing. Students will 
experiment with color combinations for decorative schemes, and with textile 
combinations for curtain stuffs, wearing apparel, etc. 

12. Woman and the Family. This course embraces a study of woman and 
the family through the early ages to the present time. It treats survivals 
with reference to various characteristics and conditions of woman in the 
family and in the state. Woman’s work and her industrial and economic 
condition from the beginning are studied with reference to present conditions 
and their effect on society. 

14. Household Management. + This course will include a study of the 
family income, cost of living, household accounts, problems of domestic 
service, methods of housekeeping, equipment, marketing; housekeeping for 
large numbers. 

20. Special Problems. ,A course intended for the development of the indi- 
vidual student in particular lines of work. Special facilities will be arranged 
for those intending to teach home economics, which will include a considera- 
tion of the logical methods of organizing and developing courses of study 
in home economics. Problems of original investigation will be planned for 
graduate students, or for undergraduate students who have proved themselves 
capable of undertaking such work. 

22. Seminary. Required of students in home economics and open only to 
them. 


HORTICULTURE 


Floriculture 


15. Commercial Floriculture. The culture, diseases, botany, and history 
of florists’ plants, and methods of greenhouse management. Practice in the 
greenhouses. Those desiring more work in the greenhouse can arrange for 
one or two additional periods, with credit. 

16. Florists’ Plants and Garden Flowers. A continuation of course 15, 
with outdoor gardening in the spring. 

19. Greenhouse Construction. The development of the modern green- 
house; types of houses, materials, and methods of construction, installation 
of heating systems, etc. Laboratory practice in erecting section of cypress 
and iron frame houses, and in planning and estimating the cost of commercial 
ranges. The class will participate in a required excursion to Elmira on 
December 09. 

21. Investigation in Floriculture. The investigation of problems in the 
growing of cut flowers, exotics. and garden flowers; hybridizing; study of 
varieties. 

22. Greenhouse and Garden Practice. Designed for those who desire to 
enlarge their knowledge of greenhouse and garden plants and their culture. 


poss 


REGULAR COURSES OF INSTRUCTION clxxxXix 


Olericulture 

25. Elementary Vegetable-Growing. The principles of vegetable-growing 
as applied in commercial and home production. Important vegetable crops 
—their adaptation, culture, special requirements, varieties, enemies, mar- 
keting, and profits. The laboratory work includes exercises in management 
and planning, the growing of early plants under glass, and the planting and 
care of early outdoor vegetables. Each student assumes charge of his own 
plantings, carrying them through to the end of the term. 

26. Vegetable-Forcing. Vegetable-growing under glass. Important forcing 
crops. Laboratory will consist of practical work in crop production. Each 
student will be assigned a plot in the greenhouse on which he will grow 
vegetables to maturity, assuming full charge except in heating and ventila- 
tion. This will be supplemented by descriptive studies. 

27. Systematic Olericulture. Lectures and descriptive studies dealing with 
vegetable crops, their origin and botany. Special attention will be given to 
varieties, and their adaptation to different cultural and market conditions. 
The important commercial types of the different vegetables are grown in the 
garden each year and there is an abundance of first-hand material for the 
course. 

28. Advanced Oericulture. The student’s time will be divided between 
advanced systematic and cultural studies of vegetable crops, and the study 
of a special problem to be agreed upon. An excursion to two or three im- 
portant vegetable-growing centers will constitute a part of this course, the 
cost being eight to ten dollars; date to be announced later. Work and exer- 
cises in the planning and management of greenhouse establishments. 


Advanced and Special Courses 

32. Elementary Horticulture. This course aims to emphasize principles 
and practices involved in the cultivation of garden plants grown for pleasure 
or profit. It includes the propagation, botany, culture, and economic uses 
of plants. Some attention is also given to garden-making. Designed for teachers 
of nature-study or of elementary agriculture. 

33. Nuciculture. Lectures on the practical and systematic phases of nut 
culture, with special reference to the cultivation and improvement of the 
forms native to the United States. The Morris collection of edible nuts of 
the world in the Department of Horticulture furnishes abundant material for 
illustrating the lectures. The Robert T. Morris prize of twenty-five dollars 
for proficiency in propagating nut trees is offered in this course. 

34. Subtropical Pomology. A study of citrus and other tropical fruits, 
with special reference to American conditions. Copiously illustrated. Labora- 
tory work in describing and judging the various fruits. 

35. Literature of Horticulture and Landscape Gardening. A _ compre- 
hensive survey of the writings of European and American authors, with special 
reference to the evolution of horticultural methods. 

36. Evolution of Plants. Historical development of theories of evolution; 
recent theories, including a careful examination of present-day methods. 
Practice in the greenhouse in the technique of plant-breeding. 

37. Investigation. The student is assigned a subject which, as far as pos- 
sible, combines original research with bibliographical methods. 

38. Seminary. Required of advanced students who elect Horticulture 37, 
and of all graduate students. 
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METEOROLOGY 


1. Meteorology and Climatology. Lectures and weather observations. 
Designed to acquaint the student with the general circulation of the atmos- 
phere; development, movement, and conditions that attend cyclones, tor- 
nadoes, and special storms; practical weather forecasting from weather maps 
and local observations; the use of meteorological instruments; general and 
special climatology and its relation to agriculture. 


PLANT-BREEDING 


1. General Plant-Breeding. A study of the elements of plant-breeding, 
including variation, selection, and hybridization. The laboratory exercises 
are designed to give practice in measuring variation, making hybrids, and 
planning plant-breeding schemes adaptable to farm practice. 

2. Plant-Breeding. This course will undertake a careful consideration of 
the principles and practice of plant-breeding with reference to variation, 
selection, and hybridization as factors in the amelioration of cultivated plants. 
Special consideration will be given to the methods and results of present-day 
plant-breeders. 

3. Plant-Breeding. A continuation of course 2. 

4. Biometry. A discussion of statistical methods as applied to problems 
in biology and practical breeding. The course is designed primarily to de- 
velop methods which may be used by graduate students in conducting their 
investigations. 

5. Research. This course affords the student an opportunity to study a 
plant-breeding problem which will give him practice in bibliographical and 
research methods. 

6. Research. Problems in plant-breeding, heredity, and general evolution. 

7, General Seminary. A seminary for the discussion of the fundamental 
problems of plant-breeding, heredity, and general evolution, of methods of 
plant-breeding, and of plant-breeding literature. 

8. Advanced Seminary. A seminary for the discussion of the fundamental 
problems of variation, heredity, and evolution. 


; PLANT PATHOLOGY 


1. Plant Pathology. A fundamental course treating of the common 
diseases of cultivated plants, their nature, cause, and control. A prerequisite 
for all other courses in plant pathology. 

2. Principles of the Control of Plant Diseases. A consideration of methods 
for the control of plant diseases, including sanitation, seed treatment, seed 
selection, spraying, tree surgery immunization, preservation of timber, etc. 

3. Laboratory Methods in Plant Pathology. Required of all students 
taking advanced work. 

4. Etiology of Plant Diseases. Designed especially for students who wish 
to specialize in plant pathology. The taxonomy and phylogeny of organisms 
producing diseases in plants. 

6. Diseases of Fruit and Fruit Trees. Designed especially for students 
who expect to become practical fruit-growers, 
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Advanced and Graduate Courses 


14. Phytopathological Technique. Laboratory practice in the study of the 
pathogenicity of organisms, isolation, culture work, inoculation, infection, etc. 

15. Phytopathological Histology. Study of types of histological modifica- 
tions of plant tissues resulting from disease. 

20. Research. Original investigation of problems in plant pathology. 

25. Seminary. The work of the seminary in plant pathology is conducted 
by the Plant Doctors, a phytopathologists’ club which meets for the dis- 
cussion of current literature and of research. | 


PLANT PHYSIOLOGY 


3. Crop Ecology and Geography. Lectures, demonstrations, laboratory 
exercises, and reports, emphasizing the relations of plants to climate; a study 
of crops and economic plants with respect to environment and distribution. 

7, General Plant Physiology. Lectures and laboratory work, supplemented 
by field studies where possible. The topics include absorption, nutrition, 
relations to environment, growth, reproduction, and propagative processes. 
Limited as to number in 1911-1912 unless additional space is provided. 

8. Advanced Plant Physiology. Lectures, laboratory practice, and reports. 
This is a comprehensive course in normal physiology and requires on the 
part of the student good fundamental preparation. It is designed for those 
specializing in plant study. 

9. The Physiology of Fermentation. Recommended for graduates and for 
undergraduates specializing in physiological, bacteriological, or pathological 
work. 

12. Cytology. A course for advanced students, giving instruction in the 
physiology of the cell, and of reproduction and inheritance. Microtechnique 
and special topics. 


Courses Primarily for Graduates 


14. Special Chapter in Metabolism. A study of some of the more impor- 
tant temporary and storage products of plant metabolism. 

16. General Seminary. During the first term, topics will be chosen from 
current work in plant physiology. During the second term, special outlines 
will be followed and reports in research presented. 

17. Seminary in Cytology. 

18. Research, General Physiology. 

19. Research, Cell Physiology. 

In courses 18 and 19, problems in plant physiology (including ecology, 
cytology, and heredity) and the general relation of plant physiology to agri- 
culture will be assigned for investigation. Reports or theses will be required. 


POMOLOGY 


1. Elementary Pomology. A study of the metheds of propagation and 
early care of commercial fruits; the principles of budding, grafting, pruning, 
and planting. A part of the work in the study of varieties and the practice 
of packing apples is included. 
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2. Practical Pomology. A study of the soils, varieties, and planting plans 
for the orchard; cultivation, cover crops, fertilization, spraying, and pruning 
as practiced in orchard management; the picking, grading, packing, storing, 
and marketing of fruit. This course considers the apple, pear, quince, cherry, 
plum, apricot, peach, and the nuts. 

4. Bush Fruits. A lecture course which considers the grape, raspberry, 
blackberry, dewberry, currant, gooseberry, and strawberry. The topics dis- 
cussed are: varieties, planting, culture, picking, grading, packing, and 
marketing. 

6. Spraying of Fruit Trees. A study of the preparation and application 
of the spray mixtures used in orchard practice. 

8. Advanced Practical Pomology. The course considers the packing of 
apples in boxes and barrels; a comprehensive study of the varieties of 
peaches, plums, grapes, pears, and apples; the iudging of fruits. From the 
students in this course teams will be chosen to do practical judging at the 
annual meetings of the state societies at Rochester. The preparation of the 
fruit exhibit at the College is required of the students in this course. 

10. Systematic Pomology. A course designed primarily for graduates and 
students who are preparing to do experimental work. A study of the char- 
acters and botanical relationships of the fruits of the United States. Each 
student is required to collect and mount a number of varieties and species. 

13. Research in Pomology. Original investigation of problems in pomol- 
ogy. A typewritten thesis is required. 

14. Seminary. Open only to graduates and students taking course. 10 
or 13. 


POULTRY HUSBANDRY 


1. Poultry Husbandry. A general elementary discussion: kinds of poultry 
farming; principles of poultry-house construction; breeds of domestic poultry; 
principles of poultry-breeding; anatomy of poultry; the killing, picking, 
grading, and packing of poultry; caponizing; poultry diseases and parasites; 
poultry feeds; feeding for egg-production; fattening and rearing; marketing 
poultry products; judging of dressed poultry and eggs; incubating and brood- 
ing. There will be short excursions to poultry farms, Saturday, May 11, and 
Saturday, May 18 (not required). 

2. Feeding and Management. The managing and keeping of records of a 
flock of fowls for egg-production and for fattening, including the care and sale 
of eggs. 

3. Incubator Practice. Practice in operating incubators and in keeping 
records, including the taking apart and setting up of machines, etc. 

4. Advanced Judging. The origin, history, and classification of breeds of 
domestic poultry. Judging the principal breeds for fancy points, by both 
score-card and comparison methods. 

5. Poultry-Farm Management. There will be several excursions to repre- 
sentative poultry plants in April and May. 

8. Research. The conducting of an original investigation of a problem in 
poultry husbandry, to be presented as a written thesis. 

9. Seminary. For advanced study and conference. Includes review of liter- 
ature, written reports on research, and study of advanced problems. 
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RURAL ECONOMY 


1. Agriculture. A brief general survey of agriculture in its technical, 
economic, social, and historical aspects. Designed to give the beginner a 
view of the whole field of agriculture. 

4. Rural Economy. A study of the general economic problems of agri- 
culture. 

5. Rural Social Cenditions. A study of the social history, status, and 
problems of the rural community. 

6. History of Agriculture. The more important phases of the develop- 
ment of agriculture are considered historically. 

7. Conservation. Open to juniors and seniors in all colleges. 

8. Cooperation. A study of the general principles and history of cooper- 
ation with special reference to agriculture and the conditions prevailing in 
the United States. 

14. Rural Economy. An advanced course of more detailed and critical study 
of a few of the general economic problems of agriculture. 

18. Investigation. For graduates not candidates for degrees and for ad- 
vanced seniors by special permission. 

19. Seminary. Devoted to current literature, the study of monographs, 
and reports on the progress of the investigations by members of the seminary. 


RURAL EDUCATION 


It is expected that courses in rural education, for the benefit of those who 
expect to teach, will be offered in 1911-1912. 


SOIL TECHNOLOGY 


1. Principles of Soil Management. An elementary course covering the 
derivation, classification, function, and properties of soils, and the principles 
of their management in plant production. 

2. Principles of Soil Management. Should be taken the first year. Similar 
tO COUrse I. 

6. Advanced Soils. Discussion of the physical, chemical, and biological 
properties of the soil as they bear on crop production; mechanical analysis; 
physics of the retention and movement of moisture and air; absorption of 
heat; chemistry of soil solution; alkali and its amelioration; the biological 
relations of the soil as they affect fertility. 

7. Manures and Fertilizers. This course deals with the kinds, quality, 
composition, deterioration, and economic use of manures; the sources, func- 
tion, composition, and use of commercial fertilizers; the kinds, use, and 
efficiency of amendments. 

8 Drainage and Irrigation. History, economic relations, principles, and 
practice of drainage and irrigation. 

10. Advanced Laboratory. A series of experiments illustrating the physi- 
cal and chemical properties of soil in their relation to moisture, fertilization, 
and plant production. 

11. Research in Soils. Three graduate students who are qualified to con- 
duct research in certain phases of soil investigation may register for major 
subject in the research laboratory. 

14. Soil Seminary. Review of current literature, preparation of special 
reports, and the discussion of current problems in soil management. 
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RURAL ART 


Not Open to Special Students 


1. Rural Improvement. This course consists of brief outlines and dis- 
cussion of the ways and means of bettering out-of-door conditions. It deals 
with questions of rural improvement, such as will enable the young man or 
woman from the farm, or others, to get a point of view in rural art in 
general, together with specific hints for working out some of his home 
problems. 

2. Lectures Introductory to Work in Rural Art. Intended for freshmen 
and sophomores. : 

3. History of Landscape Design. A study of the chronological develop- 
ment of the art of landscape gardening, its modifications in various countries, 
and the influences which have affected it. A full study of the three types 
of gardening, ancient, medieval, and modern, and their relation to landscape 
work of the present day. 

4. Theory and Esthetics of Rural Art and Landscape Design. A study of 
the principles of landscape design, and discussion of theory in application to 
specific problems. Professor FLEMING and Assistant Professor Davis will 
be assisted by representative farm superintendents, nurserymen, park superin- 
tendents, gardeners, garden architects, civic advisers, and landscape architects. 
Subjects to be covered are as follows: Ideals of landscape design; the appreciation 
of landscape; the personal equation in landscape design; principles, elements, and 
materials of landscape design; landscape improvement of farms; private properties; 
country estates; home grounds; gardens; public properties; civic design;. park 
planting; park maintenance. 

‘5. Landscape Design. Work on practical office and local problems in 
design, finished plans, and detailed working drawings, with specifications. 
The aim is to familiarize the student with the various types of plans and 
presentations as applied to different problems. A series of competitive sketch, 
preliminary, and final problems continues throughout the year. These will 
be judged by a competent committee. 

6. Organography of Plant Materials of Landscape Gardening. A compre- 
hensive study of the ready identification at all seasons of trees, shrubs, vines, 
and perennials (native and introduced) which are used by the landscape 
gardener. This course is not distinctively horticultural, but is designed to 
familiarize the student in landscape design with the planting material used 
in general landscape work. Special attention is given to the general charac- 
teristics of such material, considered as elements of composition in outdoor 
art. 

7. Freehand Sketching. Sketching and rendering in various media of 
indoor and outdoor subjects pertaining particularly to landscape design and 
its presentation. 

8. Advanced Problems and Research in Landscape Design. The more 
complicated problems, such as country estates, parkways, and civic centers, 
are worked out in detail. Studies, reports, plans of arrangement, rendered 
studies, detailed drawings, grade designs, planting plans, total estimates of 
cost, and a set of specifications, are worked out for two major problems. 
Minor problems are required from time to time. ' 

9. Landscape Engineering and Details of Construction. The engineering 
work peculiarly necessary to landscape gardening will be considered, such 
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as the making of models, relief maps, contour maps, setting of grade stakes, 
slope stakes, making profiles, sections, and finished grade designs, use of 
plane table, estimates of cost of construction. 

10. Plant Materials of Landscape Gardening. A detailed study of the use, 
adaptation, arrangement, and esthetic composition of ornamental trees, 
shrubs, vines, and perennials in all the phases of landscape gardening; planting 
problems of the landscape architect, park commissioner, and landscape 
gardener; planting plans, nursery lists, and estimates of cost of planting. 

11. Seminary. This course includes review of current literature, the dis- 
cussion of important questions relating to various phases of landscape work, 
and reports on investigations. 

Excursions. During or at the end of the second term, a four- or five-day 
trip is generally taken for the purpose of studying good examples of land- 
scape work. 


NORMAL DEPARTMENT — NATURE-STUDY 


1. Nature-Study Pedagogy and Literature. Lectures on nature-study as a 
part of primary education and a discussion of methods of correlating nature 
study with other school work; a review of popular nature literature and its 
effect on the child. 

2. Nature-Study in Field and Laboratory. This course gives laboratory 
and field practice with those subjects in plant and animal life which are best 
fitted for nature-study in the elementary schools. Special attention is given 
to methods of study and manner of presentation, and also to the relating of 
the topics to agriculture. The work consists of conferences, and field and 
laboratory practice. 

_3. Nature-Study. Advanced Course. Field and laboratory work. This 
course includes the nature-study of the garden. 

4. The Nature-Study of the Farm. This course deals, from the standpoint 
of nature-study, with the common birds, animals, insects, trees, plants, and 
weeds found most commonly on the farm and of special interest to the 
farmer. Discussion of popular nature literature. This is especially planned 
for students from the farm and those interested in introducing nature-study 
into the rural schools. 

5. Nature-Study Seminary. Informal discussions of the relations of nature- 
study to life, to science, to agriculture, and to the public schools. 

6. School Gardening. Lectures on gardening as related to education; 
management of school gardens; discussions relating to school gardens. 


WINTER-COURSES 


I. GENERAL AGRICULTURE 
Required Subjects 


All students in the Winter-Course in General Agriculture are required 
to take four of the following five subjects: 

1. Fertility of the Land. A study of soils from the chemical and the 
physical point of view, with discussions of fertilizers, manures, and the prin- 
ciples of plant growth. 

2. Agronomy. A study of field crops and farm management. As much 
time as possible is devoted to the principles of soil management and the 
culture of particular crops, as corn, potatoes, wheat, and oats, and to pastures 
and forage. : 

3. Feeds and Feeding. The principles and practice of compounding 
rations and of feeding farm animals. 

4. Breeds and Breeding. The principles of breeding farm animals; the 
history of breeds; the adaptation of different breeds for certain purposes; the 
care of farm animals. 

5. Horticulture. The principles of fruit-growing, vegetable-gardening, and 
floriculture; the propagation of fruits, budding, and grafting; orchard tillage, 
fertilizers, pruning, and spraying; the harvesting, marketing, and storing of 
fruit. The planning and planting of the vegetable garden; fertilizers, tillage, 
and control of pests and diseases. Lectures covering the growing and 
marketing of flowers. 

A series of special lectures will be given by various members of the 
university faculty, and by prominent men from elsewhere who are authorities in 
agriculture and horticulture. Students in the course in General Agriculture are 
required to attend these lectures. 


Elective Subjects 


60. Commercial Fruit-Growing. For description of: this course see p. 30. 

61. Vegetable Culture. A study of the growing and marketing of vegetables 
for home use and for the special and general market. 

6. Rural Improvement. A course of six lectures, commencing after the 
Christmas recess, dealing with questions of rural improvement and intended 
to give the farm boy a general view of rural art together with specific hints 
for working out some of his home problems. 

7. Farm Mechanics. A study of gasoline and steam engines, power trans- 
mission and shafting, pumps, hydraulic rams, piping, and soldering. 

8. Farm Dairying. The care of milk, butter-making, and milk-testing. 

3 and 4. Animal Husbandry. The student who desires as much work as 
possible in animal husbandry may take both 3 and 4 in that subject, as 
described on p. 13. 

9. Farm Poultry. A discussion of the domestic breeds of poultry; hatching 
and rearing; the principles of feeding and management; the building of 
poultry structures. 

[exevi] 


f 
+ 


WINTER-COURSES CXcVvil 


10. Economic Entomology. A study of insect pests of farm, orchard, and 
garden, and of their control. 

11. Plant Diseases. This course is devoted to the consideration of some 
of the common bacterial and fungous diseases of plants. It includes a study 
of the causal organisms, their relation to the host plants, and their control. 

12. Diseases of Dairy Cattle, and Veterinary Hygiene. For description of 
this course see p. 22. 

13. Farm Structures. A discussion of the principles involved in the con- 
siruction of farm barns, stables, silos, and other buildings; fencing, farm 
road-making, and the use of concrete on the farm. 

14. Extension Work. A study of the problems of university extension in 
agriculture. Practice in the oral and written presentation of topics in agri- 
culture, with criticism and individual conferences on the technique of public 
speech. Designed to acquaint students with parliamentary practice, to 
encourage interest in public affairs, and to train for effective self-expression 
in public. 

15. Plant-Breeding. A discussion of plant improvement with special refer- 
ence to farm and horticultural crops. Methods of selection and hybridization 
as means of improvement will be carefully considered. 

16. Farm Forestry. A course of six lectures djscussing the care of the 
woodlot, forest planting and sowing, the cutting of timber, and the protection 
of the woodlot. 


Il. DAIRY INDUSTRY 


Lectures and Recitations 


20. Milk and its Products. This course includes a full description of the 
secretion or formation of milk, its nature and composition, the methods of 
testing it, its care and preservation, the manufacture of different dairy prod- 
ucts, conditions affecting their quality, method of marketing, the business side 
of dairying, the construction of dairy buildings, and the legal requirements 
applying to dairy products. Special attention is given to dairy bacteriology 
and dairy sanitation. The lectures are supplemented by references to dairy 
literature, books, current periodicals, and experiment station publications. 

3. Animal Husbandry, Feeds and Feeding. This course deals with the 
principles and practice of compounding and feeding the most economical rations. 

21. Dairy Mechanics. The care of the boiler and engine, construction of 
separators, installation of shafts and pulleys, pipe-fitting, belt-lacing, solder- 
its ete. 

22. Dairy Chemistry. The elementary principles of chemistry are 
explained, that the student may better understand the composition of dairy 
products and the chemical changes connected with and influencing dairy 
operations. 

23. General Agriculture. In this course several brief lectures are given on 
subjects intimately related with dairy industry, such as farm manures, com- 
mercial fertilizers, and the improvement of the land by judicious cropping. 

12. Diseases of Dairy Cattle, and Veterinary Hygiene. This course 
includes a discussion of the most common diseases of dairy cattle, their pre- 
vention and cure, the ventilation of stables, and general questions of animal 
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Practice 


30. Butter. The creamery has most of the apparatus found in a well- 
equipped commercial plant. The milk is received, weighed, sampled, and 
separated, and the entire process of ripening cream and churning carried 
through in the most thorough manner. Special attention is given to pasteuri- 
zation and the use of starters. Every step of the work is performed by 
students under the close supervision of the instructor. 

31. Cheese. The cheese room is equipped with all necessary apparatus, 
such as is used in large factories for making cheddar cheese. All the work 
is performed by students and every step is carefully observed and reported 
by them on blank forms provided for the purpose. Special attention is given 
to judging the quality of milk for making cheese and to judging the cheese 
when ready for market. 

32. Fancy Cheese. A study of a few varieties of fancy cheese. 

33. Market Milk. The market-milk rooms are equipped with apparatus 
such as is found in commercial plants. Students are given practice in pre- 
paring and bottling milk and cream for retail trade. Quick and accurate 
methods of standardizing milk and cream are taught. 

34. Testing. The testing laboratory is fitted with all appliances necessary 
for making the usual quick tests of milk and its products, including lactometers 
and a variety of Babcock testers. Each student is expected to become familiar 
with the Babcock method of determining fat, the calculation of total solids, and 
the more simple tests for preservatives and adulterations. 

35. Dairy Mechanics. The student has an opportunity to learn the con- 
struction of the boiler and engine, to care for them, to take separators 
entirely apart and to set them up again, to repair pipes, to solder, to lace 
belts, etc. 

36. Arithmetic and Bookkeeping. A thorough drill is provided in simple 
problems, such as are constantly arising in all kinds of dairy work, and in the 
keeping of factory accounts. 

37. Dairy Bacteriology. Elementary laboratory work will be given to 
show the nature of bacteria and their relation to the handling of milk and 
dairy products. 


Ill. POULTRY HUSBANDRY 


37. General Poultry Lectures. These lectures include discussions of sub- 
jects of special interest to poultrymen: opportunities in poultry husbandry; 
advantages and disadvantages of various kinds of poultry-keeping; laying out and 
estimating the cost of poultry plants; poultry-farm management; history and 
characteristics of breeds; feeding for egg-production and for flesh; incubating; 
brooding; feeding chickens; caponizing; mating and breeding; marketing poultry 
products; planning and building poultry houses. 

37a and b. Special Resident and Nonresident Lecturers. The Poultry 
Department is fortunate in being able, through the courtesy of the Cornell 
Medical College and the New York State Veterinary College, to avail itself 
of the expert services of several eminent teachers. Their lectures, together 
with those of several other experts from other departments in the College of 
Agriculture and of experienced poultrymen who have had marked success 
in some special line of poultry husbandry, furnish a course of one lecture a 
week during the entire term. 
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38. Laboratory Practice. This course consists in planning and studying 
poultry buildings and colony houses; laying out poultry plants; making egg 
crates, shipping coops, and trap nests; selecting fowls for mating; killing, 
dressing, packing, and marketing poultry; caponizing; study of the egg; 
anatomy of poultry; study of poultry feeds; fitting fowls for exhibition. 

39. Feeding and Management Practice. A flock of 25 or 30 fowls is 
assigned to each student, who performs all of the daily operations in caring 
for it, keeping accurate accounts of the cost of food, gain or loss in weight, 
temperature of houses, time required to do the work, and the profit or loss. 
Practice is also given in crate fattening. In addition to this, the student 
takes his turn in doing all of the different kinds of work about the poultry 
plant, including the handling of gasoline engines, power bone-cutters, and 
cleaning. 

40. Incubator and Brooder Practice. The student operates an incubator 
and gives a complete record of his work and of the results. At the conclusion 
of each hatch, the results of the hatch from each of the incubators are 
tabulated so that the various machines can be compared, and the fertility, 
the hatching power of the eggs, and the vigor of the chicks from the different 
pens, can be observed. 

The season of the year and our lack of facilities make it impracticable to 
give systematic practice in brooding chickens. Whenever the student cannot 
be assigned a brooder with chickens, demonstration work is given. The 
_ brooder work includes the operation of the New York State gasoline-heated 
colony house, where 200 to 300 chickens are kept in one flock; also a pipe- 
system brooder house and several types of outdoor brooders. 

42. Systematic Reading. This reading is intended to supplement the 
lectures. One forenoon each week is set apart in which the students can 
devote themselves to special reading along the lines in which they are 
interested. 

43. Drawing. Drawing plans of poultry houses, incubators, and brooders. 


IV. HORTICULTURE 


I. FRUIT-GROWING 
All students in this course, except those who have already satisfactorily 
completed the Winter-Course in General Agriculture, are required to take 
the subjects that follow. Those who have completed the Winter-Course 
in General Agriculture will not be required to take again subjects in which 
they have already passed. They should consult the professor in charge 
concerning substitutes for any of the subjects. 


Required Subjects 


60. Commercial Fruit-Growing. <A study of the methods of propagation; 
the principles of budding and grafting; soils, varieties, and planting plans for 
the orchard; cultivation, cover crops, fertilization, spraying, and pruning, 
as practiced in orchard management; the picking, grading, packing, storing, 
and marketing of fruit. This course considers the apple, pear, quince, cherry, 
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plum, apricot, peach, grape, raspberry, blackberry, dewberry, current, goose- 
berry, and strawberry. 

11. Plant Diseases. For description of this course see p. 15. 

10. Economic Entomology. [or description of this course see p. 15. 

1. Fertility of Land. For description of this course see p. 13. 

62. Principles of Plant Culture. This course is designed to give the 
student an elementary understanding of the structure and function of plants, 
with special reference to growth and reproduction. 


II. VEGETABLE CULTURE 


Required Subjects 
61. Vegetable Culture. A study of the growing and marketing of vege- 
tables for home use, and for the special and general market. 
62. Principles of Plant Culture. See p. 30. 
1. Fertility of the Land. See p. 13. 
10. Economic Entomology. See p. 15. 
11. Plant Diseases. See p. 15. 


Elective Subjects 
63. Horticultural Reading. Assignment of topics for abstracts and reports 
in standard works, bulletins, and current periodicals. 
64. Floriculture and Greenhouse Practice. For description of this course 
see p. 32. 
14. Extension Work. For description of this course see p. I5. 


15. Plant-Breeding. For description of this course see p, 15. 
16. Farm Forestry. For description of this course see p. I5. 


III. FLOWER-GROWING 


Required Subjects 
64. Floriculture and Greenhouse Practice. A study of the growing and 
marketing of greenhouse crops. Designed to familiarize the student with 
the ordinary greenhouse operations. 
1. Fertility of the Land. See p. 13. 
10. Economic Entomology. See p. 15. 
11. Plant Diseases. See p. 15. 


Elective Subjects 


63. Horticultural Reading. See p. 31. 
5. Horticulture. See p. 14. 

14. Extension Work. See p. 15. 

15. Plant-Breeding. See p. 15. 

16. Farm Forestry. See p. 15. 


V. HOME ECONOMICS 


Required Subjects 


1. Foods. This course will include a study of food composition, food 
values, methods of selection, preparation, and preservation of food materials, 
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principles of nutrition, dietaries, care and feeding of children. Laboratory 
work will be given for application of the principles and will include practice 
in preparation of food and in serving. 

2. Household Sanitation. The lectures in this course include a discussion 
of the sanitary conditions of the house and site; condition for health and for 
care of sick; the relation of bacteriology to the household. 

3. Household Management. This course includes a study of the family 
income, cost of living, household accounts, problems of domestic service, 
methods of housekeeping, equipment, marketing. 

4. House Planning and Decoration. An elementary course for the develop- 
ing of economic house plans in accordance with architectural principles. 
Besides the work of drawing plans, the course includes discussions of the 
building site, building materials, elements of construction, laying out of the 
grounds, and criticism of interior design. The lectures of this course will 
apply principles of color and design to questions of interior decoration and 
furnishing. Students experiment with color combinations for decorative 
schemes, and with textile combinations for curtain-stuffs, wearing apparel, etc. 

5. Sewing and Drafting. This course includes instruction in sewing, 
cutting, and fitting garments. 


Elective Subjects 


In addition to the courses outlined in home economics, opportunities are 
open to women to receive instruction in dairying, poultry husbandry, garden- 
ing, and extension work. Practical instruction may thus be had in milk and 
its products; feeding, care, and marketing of eggs and fowls; diseases of 
fowls; commercial fruit-growing, vegetable culture, floriculture, and ornamental 
gardening; public speaking. Women enter the regular classes in these subjects; 
but if a sufficient number desires work in home dairying a special class or section 


may be organized. 


SUMMER SCHOOL 
I. AGRICULTURE 


The following courses, numbered one to fourteen inclusive, are intended 
primarily for school superintendents, high-school teachers, and others desiring 
to cover the field of agriculture in a general way during the Summer School. 
They are scheduled so that all may be taken without conflict; or one or more 
may be omitted and elective subjects from other groups added, as desired. 
‘The first seven courses will continue for three weeks, July 8 to 27, when they 
will be discontinued and the last seven (8 to 14) taken up for three weeks, 
July 29 to August 16. 


Courses given during the first three weeks, July 8 to 27 


1. Animal Husbandry. A discussion of the principles of feeding horses 
and dairy cattle, principles of breeding animals, and the historical develop- 
ment of the leading breeds of horses and dairy cattle. 

2. Economic Entomology. A course in which the common insect pests of 
the farm, garden, and orchard are discussed and measures of control considered. 
The lectures will be illustrated by specimens, charts, and lantern slides. One 
laboratory period a week will be devoted to a study of the actual insects in the 
laboratory and field. 

3. Farm Crops. Classification of farm crops; agricultural importance of 
various classes; and a brief study in classroom and laboratory of the principal 
types of importance in New York State. 

4. Poultry Husbandry. The subjects to be discussed in the lectures are: 
the breeds; poultry-house construction; feeding for egg-production; marketing; 
rearing chickens; breeding for egg-production. The laboratory exercises include: 
judging the breeds; grading and candling eggs; study of the egg. 

5. Soils. A practical course in soils, their primary characteristics and 
modes of handling. ‘The lectures will include a discussion of the formation 
and classes of soils; tilth; soil moisture; soil amendments; fertilizers and 
manures; soil biology; and soil management from the standpoint of plant 
production. The laboratory work will consist in field trips and demonstra- 
tions. Some knowledge of geology and chemistry will be a great aid in 
pursuing this course. 

6. Vegetable-Gardening. The lectures will include: a brief outline of the 
scope of the subject; a discussion of a few of the problems and methods that 
are peculiar to it; the planning and management of the home garden; 
vegetable crops from both home and commercial standpoints. The labora- 
tory work will be planned to bring the student into touch with vegetable-garden- 
ing problems and practices, as illustrated in the College and in neighboring 
greenhouses and gardens. 

7. Weather, Climate, and Crops. The fundamentals necessary to an 
understanding of the earth’s atmosphere as a whole; the distribution and 
relation of temperature, pressure, winds, and moisture; the principles of 
weather forecasting; frosts and methods of protection; and the relation of 
weather and climate to general and special agriculture. 
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Courses given during the second three weeks, July 29 to August 16 


8. Agricultural Chemistry. A discussion of the relations of chemistry to 
agriculture, including the sources of fertilizing materials, their preparation for 
use, and a study of the various forms of lime. 

g. Farm Management. Lectures on the more important principles of farm 
management. Discussions and laboratory work on types of farming, cropping 
systems, farm accounts, farm layout, marketing, and successful farms. 

to. Farm Mechanics. The work in this subject will be arranged to show 
the method of giving instruction in farm mechanics. Rope-splicing, belt-lacing, 
the plow, the grain binder, and the gasoline engine will be used as the subjects 
for laboratory study. 

11. Floriculture. The lectures will include a brief outline of the scope of 
the subject; the use of flowers in and around the home; flower crops for the 
farm; flowers from a commercial standpoint; floricultural opportunities in the 
State and nation. The laboratory work is designed to give the student practice 
in the propagation, potting, shifting, and care of plants. The culture of the 
important flower crops will be illustrated by plants growing on the horticultural 
grounds. 

12, Milk and its Products. The lectures will discuss bacteria in relation to 
dairy products; testing of milk; composition of milk; butter-making; cheese- 
making, with special reference to fancy cheese. The laboratories will include 
work on the nature of bacteria and their action on dairy products, and on the 
testing of milk for fat and for solids. 

13. Plant Diseases. The lectures will discuss some of the more common 
diseases of fruit and other crops, with practical means of control. A micro- 
scopical study of the organisms causing these diseases will be made in the 
laboratory, together with an examination of the effect of the diseases on the 
plants. The relation of the control of the disease to the life history of the 
causal organism will be explained. 

14. Pomology. A study of the principles and practice of fruit-growing. 
The topics considered are: methods of propagation, including budding and 
grafting; soils; varieties and planting plans; cultivation, cover crops, fertili- 
zation, spraying, and pruning; the picking, grading, and marketing of fruit. 


II. AGRICULTURE 


The following courses, each continuing for six weeks, are intended for 
persons desiring special training in the subjects. They are much more ex- 
tended than those given above. With the outside study required, each will 
occupy one third to one half of the student’s time. The courses are comparable 
with the introductory courses in the same departments given during the regular 
university year, and will be accepted for graduation in place of those courses. 

A. Agricultural Chemistry. A general course treating of the relations of 
chemistry to agriculture and dealing with the composition and chemical 
properties of plants, soils, fertilizers, feeding-stuffs, insecticides, and fungicides. 

B. Agricultural Chemistry. A laboratory course supplementing course A. 

A. Principles and Practice of Feeding Animals. The general principles of 
animal nutrition; the study of feeding standards, the common grain and com- 
mercial feeds, the formulation of rations, etc. 
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B. Principles of Animal-Breeding. A general discussion of the principles 
of heredity as applied to the breeding of animals, with a study of animal 
form; origin and formation of breeds; crossing and grading, with an outline 
of the methods of registration and the study of records and pedigrees. 
Demonstrations, essays, and reports will be required in addition to the 
lectures. 

A. Farm Crops. A general study of the principal cereal and forage crops 
in New York State, their distribution, important soil and climate require- 
ments, and cultural methods. 

A. Farm Poultry. The subjects discussed at the lectures are: the breeds; 
poultry-house construction; preparation of eggs for market; preparation of 
poultry for market; marketing of poultry and eggs; incubation; rearing of 
chickens; the principles of breeding; breeding for egg-production; poultry-farm 
management; feeding for egg-production; diseases of poultry. The subjects to 
be presented in laboratories are: judging the breeds; grading and testing eggs; 
grading and packing poultry; anatomy of poultry; study of the egg; study of 
feeds and sanitation. 

A. General Plant Physiology. Lectures and laboratory work supplemented 
by field studies. The topics include absorption, metabolism, relation to en- 
vironment, growth, reproduction, and propagative process. 

B. Special Problems in Plant Physiology. Special work in certain phases 
of physiology, including ecology and fermentation. 

A. Milk Composition and Tests. The topics considered are secretion and 
composition of milk, samples, lactometer, Babcock fat test, acid tests, moisture 
test, salt test, preservative tests. 

A. Plant Pathology. A fundamental course treating of .the common 
diseases of cultivated plants, their nature, cause, and control. A prerequisite 
to all other courses in plant pathology. 

A. Principles of Soil Management. A fundamental course dealing with 
the origin, composition, and properties of soils with particular reference to 
their management in crop production. The laboratories will consist in prac- 
tice designed to demonstrate fundamental physical relations, and will be 
supplemented by laboratory lectures. 


III. NATURE-STUDY AND ELEMENTARY AGRICULTURE 


Each of the following courses will continue throughout the six weeks of 
the Summer School. 

A. General Nature-Study. 

1. First three weeks: observation of the habits of common birds, with 
special reference to their nesting; the habits of the toad, frog, salamander, 
turtle, and other reptiles; special attention to the habits and haunts of com- 
mon fishes; field notes on the habits of common wild mammals, including 
squirrels, chipmunks, mice, moles, woodchucks, etc.; a study of the natural 
habits and adaptations of some of the domestic animals, including the horse, 
cow, sheep, and pig; of the life histories of some common butterflies and moths, 
and other insects of orchard and garden; aquatic insects; and a study of the 
honeybee in observation hives. 

‘II. Second three weeks: field observations on the life histories of the 
plants of the garden, open fields, moist ravines, marshes, and woods, special 
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attention being given to the relation of the plants of the garden to their 
insect visitors; observations on the character, the habitat, and the fruit of common 
trees, especially fruit and nut trees, evergreens, and shade trees. 

III. Lectures, first three weeks, to supplement and elucidate the field work 
in part I, including also the use of this material in the school, and the building 
and maintaining of breeding cages and aquaria. 

IV. Lectures, second three weeks, on the habits, life histories, and uses 
of the plants and trees studied in part II, and the literature concerning them. 

B. Training Course in Natural History Method. More careful and ex- 
tended work in a few selected natural-history subjects. The work of the 
first three weeks will center about pond life; that of the second three weeks, 
about the relations between flowers and insects. The students will gather 
their own material, and a considerable part of the work will be done by each 
one individually and alone. Results will be rigidly graded, and _ university 
credit will be given for satisfactory completion of the course. Each student 
will provide himself with a good pocket lens, air and water nets, and the 
book containing outlines of the practical exercises. Membership in the class 
will be limited to twenty persons. 

C. Elementary Agriculture and Nature-Study. Pedagogical work in ele- 
mentary agriculture and nature-study as outlined in the New York State 
Syllabus. This course is designed for district superintendents, training-class 
teachers, and all other teachers interested in rural education. The Cornell 
Rural School Leaflet, in which is published subject-matter on the topics out- 
lined in the New York State Syllabus, will furnish the text for this course. 
Subject-matter will be presented and schoolroom methods of conducting the 
lessons demonstrated. Professors in the College of Agriculture who have 
prepared the articles for the leaflet will give lectures and demonstrations. 
The fundamental educational value, as well as the economic importance, of 
school work in soils, animal husbandry, farm crops, gardening, fruit-growing, 
poultry, forestry, bird study, and the like will be discussed. Simple apparatus 
suitable for use in schools will be considered; also books for the school 
library. The Rural Schoolhouse will be made a center for working out some 
of the problems relating to school work in elementary agriculture and nature- 
study. 

Excursions. 1. An afternoon on the farm with a naturalist and an agri- 
culturist. 2. A night trip to the woods. 

D. Rural School Education. This course will consider rural school con- 
ditions; the field of agriculture in education; the relations of school and 
community; teachers’ associations; farmers’ institutes; extension work; the 
relation of rural schools; the rural schoolhouse and grounds; the rural teacher; 
the rural library; and other topics of importance in rural education. 

E. School Gardening. This course will include several lectures on school 
gardens in city and country; practical work on soils; preparing the ground; 
planting; caring for the garden; harvesting; exercises in judging garden 
plats; discussion of trees, vines, shrubs, and herbaceous plants suitable for 
the school garden; a child’s home garden; discussion of window-boxes; the nature- 
study of the garden; literature. 

F. Textbook Work in Agriculture. Designed to help teachers to use in- 
telligently a textbook in agriculture in high schools or in the seventh and 
eighth grades. Demonstrations in connection with the lectures. Model 
lessons will be given with classes of girls and boys. 
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G. Trips Afield. A series of dawn and sunset walks, to some of the inter- 
esting places near the campus. The trips will be short, will not exceed an 
hour and a half in time, and will be entirely informal in character. 


IV. HOME ECONOMICS 


Each of the following courses will continue throughout the six weeks of 
the Summer School. All work is given on the fourth floor of the Main Building 
of the College of Agriculture. 

A. Foods. A course for establishing a fundamental knowledge of foods. 
The lectures will include a discussion of the sources, composition, and char- 
acteristics of foodstuffs; principles governing the selection of foods and 
methods of preparing them; food preservation; comparative nutritive value 
‘and cost of various foods; selection, planning, and serving of well-balanced 
meals. The laboratory work, closely following the lectures, will consist of 
experiments in determining the characteristics of foodstuffs as these relate 
to the preparation of food and to practical problems of cookery. 

B. Human Nutrition. A discussion of the methods of investigating dietary 
problems; the practical means of applying scientific principles in planning 
family and institution dietaries; consideration of special problems of nutri- 
tion, as in infant-feeding and feeding in cases of abnormal nutrition. 

C. Home Economics. Domestic factors in cost of living; waste; stand- 
ards of living; extravagance. Cost of food, shelter, clothing; marketing. 
Family budgets; distribution of income; savings. Domestic service. 

D. Household Sanitation. Household bacteriology, cleanliness of soil, air, 
water, food; disposal of waste; insect pests, infection, immunity, methods of 
disinfection; good housekeeping in relation to public health; healthful living 
to promote efficiency; physical exercise and rest. 

E. Extension in Home Economics. Principles of extension work with 
special reference to rural communities; organization; material to be presented; 
manner of presentation; speaking; writing. 


V. ENTOMOLOGY 


The instruction in entomology, formerly given in the University Summer 
Session, has now been transferred to the Summer School in Agriculture. 
The following courses will be continued throughout the six weeks of the 
Summer School. Students qualified to do advanced work will be granted 
the facilities of the laboratories, field stations, and library, after the close of 
the regular session. Members of the staff in residence during this period 
will be glad to consult with and aid such students. 

A. General Entomology. An introductory course dealing with the biology, 
habits, economic importance, and relationships of insects. 

B. Laboratory Course in the Morphology and Classification of Insects. 
Study of the external anatomy of typical insect forms; the collecting, mount- 
ing, and classifying of representatives of all the orders and the chief families 
of insects. While the systematic work will give a general survey of the field, 
each student may direct his energies toward the collecting of any group 
in which he is particularly interested. 
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C. Research. Opportunities will be offered for advanced work and research 
in various phases of entomology. Properly qualified students registered as 
candidates for advanced degrees may elect thesis work under any member 
of the Department who is in residence during the summer. 

Seminary. The work of an entomological seminary is conducted by the 
Jugatae, an entomological club that meets for the discussion of current litera- 
ture and of the results of investigations. 


Special Courses 


In addition to the work outlined above the following special afternoon 
courses, one week each, will be offered by various members of the Depart- 
ment. Emphasis will be placed on general principles and methods of work. 
Visitors who are especially interested in entomological subjects are invited 
to enroll for any part or for the entire series. Students who are registered 
for credit in the Department may count attendance on these courses as laboratory 
time. 

1. Aquatic Insects. Lectures and field work illustrative of the biology of 
aquatic insects. 

2. Aquatic Insects, continued, with special reference to their utilization as 
fish food. 

3. Economic Entomology. Its problems and methods. 

4. Insects and Disease. Lectures, demonstrations, and laboratory work 
on the work of insects and their allies in the transmission and dissemination 
of diseases of man. 

5. Photography and Lantern-Slide Making as an Aid to Entomological 
Work. Lectures and demonstrations. 

6. Systematic Entomology. Field and laboratory work designed to famil- 
iarize the student with special methods of collecting and preparing insects 
for the cabinet. At least one night excursion will be arranged. 
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SUBSTITUTES FOR SKIMMED MILK IN RAISING CALVES 
E.S. SAVAGE AND G. W. TAILBy, JR. 


In New York State and, indeed, throughout the United States, the 
consumption of raw milk is increasing very rapidly. Milk is consumed 
in the cities in greater quantities every year, and in the country the 
production of cheese is utilizing the milk from an increasing area. The 
milk producer gets no skimmed milk from either the shipping station 
or the cheese-factory; therefore he must have some other food for raising 
his calves. In order to keep up his herd and to increase the quality 
and productive capacity of the herd from year to year, this food must 
fully take the place of skimmed milk. Whole milk is acknowledged 
to be the best food for calves, but the farmer cannot afford to feed this 
to his calves for any length of time. Skimmed milk with hay and grain 
probably makes the best substitute, but now that the supply of skimmed 
milk is being cut off, a satisfactory substitute for it must be found. 

Several substitutes have been put on the market, said to fully take 
the place of skimmed milk for feeding calves and to keep them in good, 
healthy, growing condition. During the year 1907-8, this Station made 
a trial of two of these commercial foods, namely, Lactina Suisse, a 
vegetable milk powder manufactured in France, and Schumacher Calf 
Meal, put out by the Quaker Oat Company of Chicago. The data secured 
from the trial of these two foods as compared with skimmed milk were 
not considered sufficient, so the experiment was repeated in the year 
1908-9. However, because of some changes in the method of keeping 
the records and because the trial was continued one month longer in 
1908-9, it was considered best to write up the work of each year sepa- 
rately and then to consider the results of both years in formulating the 
general conclusions. 

Before discussing the experiments in detail, we shall note the work 
that has been done on this question at other stations. 


TRIALS AT OTHER STATIONS 


There seems to have been very little work done on this question at 
the experiment stations, and the literature on milk substitutes for calf- 
feeding is scant. Mention of only three important experiments has been 
found in the experiment station literature, and a short resumé of them 
is here given. 

Pennsylvania experiments.—The most extensive experiment was the 
work of Hayward at the Pennsylvania Station in the fall and winter 
of 1901-2.* The feeding trial in this case was with a calf meal prepared 


* Pennsylvania Station Bulletin No. 60. 
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according to Hayward’s own formula. In England, calf meals are fed 
by nearly every farmer, and Hayward took as a basis for his formula 
the following mixture, recommended by the agricultural colleges of 
England: 


od 


PPO Re wee bode t 5, ose. dle 8? De ere 16% pounds 
Picimseed meal) 2 Le. da ee A Ct es 
ienceeduol-cake. meal! .2 6. 534.8 on Ree eee 50 ss 


With this formula as a basis, a fairly satisfactory meal of the following 
composition was made Oct. 15, 1901: 


Vier MMOLE Rous ky) Sdiate ae eeu seek he Matte See nee Cee 30 pounds 
Cocoanut-meal. .-..... -. Slee cen Gon nee ee 1 as 
Beets SIaT ey ao Se NS iis B Sagigns ope OE eT ee eee 20 hea ire 
EMISEEM ACA: <5 sade ais w gts ios Spode Se ee TOs fy 
Bieta OS us he. oe ceyd SER Se tae & cgay Ae ep ae Di biee'ss 


It was supposed that the wheat flour would serve to regulate the bowels, 
besides furnishing considerable nourishment. Only high-grade flour 
was used, but it was thought that a low grade of commercial flour might 
serve as well. 

Cocoanut-meal is a-by-product in the manufacture of cocoanut-oil. 
It was analyzed at the Pennsylvania Station and found to contain 20% 
protein and 9.03% fat. As cocoanut-oil is of a complex nature, the meal 
is likely to become rancid in a short time. The meal also has a strong 
odor of cocoanut-oil. For these reasons it might not be relished. It 
proved fairly satisfactory, however, in this trial. 

Nutrium is a soluble skimmed milk powder manufactured by the 
National Nutrient Company at Jersey City, N. J. It is manufactured 
by drying skimmed milk at a comparatively low temperature and by 
a certain method of agitation. Nutrium has the appearance of wheat 
flour and, because it is dry, will keep indefinitely in a dry place. Its 
composition as determined by the Pennsylvania Station was: 


DV abated ihass Pee ee eeeemnrs eR. OST an, 8.60% 
BA Shas toa: Ra 2a eee ee ene eee ee Os oo 6.62% 
Protenil eas cl; Qe otek See eae eam nme ee or arer CDOTS 33-93% 
TEACEOSE 7 a0. Pick cE 2 a cee BS re ca ae 50.50% 


Being virtually skimmed milk dissolved in water, it was thought that 
a great part of the.success in the feeding of the calf meal was due to the 
nutrium used. The chief objection to the nutrium was its cost. 
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The properties of linseed-meal are too well known to need discussion. 
Dried blood is a product of the large abattoirs. The special brand used 
by Hayward is known as the Helmet Brand, and is sold by Armour & 
Company of Chicago. It is recommended as a cure for scours and per- 
haps also as a tonic. The cost of a pound of the entire mixture was 
estimated at 3.02 cents. 

A few of the calves were reared on another meal of the following com- 
position: 


Porista ACU ay pare ees ae AS Feiss ies AEs dada eins enc ohh 13 pounds 
[SVU STPTI Se eae ke en coe ee ea te er ee en La Bone ier 
122s NSE TTR 9h ene atta Sa SER eae a ee ne 
tied DlGGEs2: 26a comet. se: SAN, os ah Aik a oe an Zeon 
WG Cem ene Mae gon IS, NR Soe” Alas Dee adr 5,5) hi Gsm Bion as 
APA MEG MICA MY tee Che ok ee sec eo eepaita ake s Sis. (tae es 
Rheae MSIE Ce ae Ane cetyl cle arms Soeu vee b aghds eee abet in be 


This mixture was found to be a little more palatable perhaps, but did 
not seem to give quite so good results as the first mixture. The cost 
was approximately the same as the first mixture. 

The calves in the experiment were not selected but were taken just as 
they were born, fed on whole milk for seven to ten days, and then grad- 
ually changed to the calf meal ration. They were fed twice a day from 
a calf feeder. All the calves that were fed the meal seemed to grow as 
well as the two calves which were raised on skimmed milk, hay, and grain 
and compared with the calf-meal fed calves as a check. 

In the opinion of Hayward, as-good and as thrifty calves can be raised 
on calf meal as on skimmed milk. He succeeded in rearing unselected 
calves without the aid of milk after the first 14 to 18 days. The calves 
weighed 150 to 250 pounds each when four to five months old, and were 
produced at a food cost of $8 to $9 each. 

Massachusetts experiments ——J. B. Lindsey* made an experiment in 
1903 with Hayward’s mixture and with Blatchford’s Calf Meal. Two 
thrifty grade Jersey calves were fed on Hayward’s mixture and weighed 
respectively 310 and 260 pounds when six months and five and one-half 
months old. Calf No. 1 gained 1.4 pounds daily when on Hayward’s 
mixture, and Calf No. 2, 1.1 pounds daily. The food cost of Calf No. 1 
up to six months of age was $20.20, while calf No. 2 cost, up to five and 
one-half months of age, $15.11. 

The calves were fed whole milk for the first 9 to 14 days, then skimmed 
milk and the meal mixture gradually substituted, the whole milk being 


* Sixteenth Annual Report, Massachusetts Hatch Station, Jan., 1904. 
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entirely taken away at the end of three weeks. Three quarts of skimmed 
milk were fed daily, in addition to the meal mixture, until the calves were 
four to five weeks old, when both calves were placed on a diet of the meal 
mixture alone. One pound of this meal was stirred thoroughly into eight 
pounds of very hot water; this gruel was then allowed to cool until milk- 
warm, in which condition it was fed. The calves were taught to drink, 
instead of being fed with a calf feeder as Hayward recommended. Enough 
gruel to contain three-fourths pound of meal was fed at first, and the 
amount gradually increased, until at the end of the experiment calf No. 
I was getting three pounds per day and Calf No. 2, two pounds per day. 

Blatchford’s Calf Meal is put out by the Barwell Mills, at Waukegan, 
Ill., and is highly recommended by the manufacturers as a milk sub- 
stitute. It is composed principally of linseed-meal, beans, carob-beans, 
cottonseed-meal and fenugreek. It was bought by Lindsey at retail at 
three and one-half cents per pound. 

This calf meal was tested by feeding it to one rugged grade of Holstein 
calf. The calf was first fed whole milk for a few days, changed then to a 
mixture of whole and skimmed milk, and at the end of two or three weeks 
the calf ‘meal was gradually substituted. The calf at first objected to 
the odor or taste of the meal, and never seemed thoroughly to relish 
it, although no serious difficulty was experienced in inducing the calf to 
take the gruel. One pound of the calf meal was stirred into six pounds 
of hot water, the gruel was allowed to cool and the mixture was fed milk- 
warm. When the calf was a little more than three months old, he was 
receiving two and three-fourths pounds of the meal daily, and continued 
to take this amount until the experiment ended when he was approximately 
four and one-half months old. 

The animal grew well and suffered no serious digestive troubles. He 
made an average daily gain of 1.15 pounds during the last 42 days of the 
trial, and when four and one-half months old weighed 251 pounds. 

Lindsey did not care to draw any definite conclusions from a single 
trial with one calf, but thought Blatchford’s meal hardly as satisfactory 
as Hayward’s mixture. He thought it hardly possible to raise delicate 
calves on the meal entirely. 

Ontario experiments —H. H. Dean* found that cocoa shell milk, made 
by boiling one-fourth pound of cocoa shells (not cocoanut shells) in two 
gallons of water, when fed one and one-half to two gallons per day with 
bran and oats, green feed, etc., appeared to be a very good substitute 
for skimmed milk and he thought it worthy of a trial by farmers who wish 
to raise calves and have little or no skimmed milk to feed. Cocoa shells 


«* Annual Report of Department of Agriculture of Ontario, 1903. Vol. 1. 
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are a by-product in the manufacture of cocoa and were purchased by 
Dean in Toronto for three cents per pound. The gain made by the calves 
fed on the cocoa shell milk, hay, grain, etc., compared very favorably 
with that made by the calves fed on skimmed milk, hay, and grain. 

These three trials seem to constitute all the important work on this 
subject reported in experiment station literature. Other experiments 
have been reported, but they were made in connection with other work 
and the results were not satisfactory enough to warrant noting them in 
this connection. 


I. EXPERIMENT AT CORNELL STATION, 1907-8 


Three lots of calves, designated as A, B and C, were fed, respectively, 
skimmed milk, Schumacher Calf Meal, and Lactina Suisse. At the 
time the experiment was begun, several calves, one or two months old, 
that had been fed skimmed milk, were available, and although no record 
of the food had been kept, it seemed best to continue them as Lot A since 
the number of calves available for the experiment was limited. These 


calves undoubtedly had some advantages over the younger calves in 


Lots B and C. The calves in Lot B, with one exception, were also on 
hand but were younger than those of Lot A at the time of beginning the 
experiment, and none had had any skimmed milk although some had 
been fed Schumacher Calf Meal for a sufficient time to become accus- 
tomed to it. Table I gives the average age of the calves in each lot 
at the beginning of the experiment, Nov. 12, 1907. The calves of Lot 
A were on an average 525 days old at the beginning of the experiment, 
those in Lot B 193 days old, while the calves in Lot C were fed from 
birth according to the directions for feeding Lactina Suisse. In order 
to show the results at more nearly the same age, Table III has been pre- 
pared, showing the gains of Lot A for approximately the first 120 days 
after birth. This table shows that the calves of Lot A made an average 
daily gain of 1.62 pounds for the first 120 days after birth, which is a 
little less than the average gain of 1.76 pounds per day during the 120 
days of the experiment. 

Table I shows the age, breed, sex, weight at birth and summary of 
results with each calf in the experiment. In this table, in the second 
column ‘‘H ” stands for Holstein, ‘‘ J’”’ for Jersey, ‘‘S”’ for Shorthorn 
and ‘‘A’’ for Ayrshire, the breed being designated by the first letter of 
itsname. The letter ‘‘ G,”’ placed before the letter designating the breed, 
indicates that that particular calf is a grade of the breed named. Under 
sex, “‘H”’ stands for heifer and ‘‘ B’”’ for bull calf. 
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TABLE I. DETAILED STATISTICS OF CALVES, 1907-1908 
Lot A. Fed skimmed milk, hay and grain 


: Weight] Weight| : Cost 
Calf il Wests Nov. | March} Total Gain of one 
No.| Breed | Sex bit es oe an 12, ily gain be pound 
id 1907 | 1908 ay. gain 
lbs. lbs. lbs. lbs. lbs. 
I Gall EiOct: 4, 074100 154 357 203 1.69 .050 
2 J Hi?) Sept.13,"'07. 1) "47 137 334 197 1.64 .052 
3 G.S By Oct. 13; 074) 89 143 389 246 | 2.05 .042 
4 H Hi | Sept. 7, '07 | 91 203 431 228 1.90 .045 
5 Jf H | Aug. 31, 07| 50 158 340 182 1.51 .065 


Lot B. Fed Schumacher Calf Food, hay and grain 


6 H A | -Oct “8rco7 les, 122 289 167 1.39 .064 

8 H H. |-Oct; 1807-97 120 282 162 L359 .079 

9 H Hi |, Oct. 9 19;5074|65 127 290 163 1.35 .079 

10 H EL” (Octi¥225074|o8 113 251 138 1.15 .093 

11 | Crossbred 
A&S By |hOcts 28 O7aluez7, 86 241 155 1.29 .073 
13 G.S Et) Nova e7acO7ale oz) 87 203 116 .97 -108 
Lot C. Fed Lactina Suisse, hay and grain 

iiy GS B | Novsts;.:67310 99 Oh aee 168 *69 61 .138 

18 H Hy | PNOVA1S nO7aleObm alee: 180 *84 74 .108 
ro) ‘G.S B ) Nove237 07h @7se lt Aes. (Mar. 2 
1908) 

155 *80 BG; .089 

20 H H | Dec. 4-40 7ai 8G i oe 171 *85 . 86 . IOI 

21 | G.S LBD eras “Oy il FO |p Geeae 118 *48 as .179 


*Calf 17. Total gain from birth 114 days. 


18. 114 
“ I 9. “ “ “ “ IIO “ 
“ 20. “ “ “ “ 98 “ 
“ 21. “ “ “ “ 88 “ 


The commercial foods 


Schumacher Calf Meal is a commercial product prepared by the Quaker 
Oats Company of Chicago. According to the manufacturers, this meal 
contains oat-meal, oat-germ, vacuum cooked wheat-meal, flax, and con- 
densed milk. It is claimed in addition that the food has been subjected 
to processes which facilitate digestion. The chemical analysis as guar- 
anteed by the Company is as follows: 


eroeiats fe. 3... os. Levee ae Pee ne oe eee 19-21% 
arlaiyarates. . .......cceeenas CeeG eee ' 54-56% 
[200 gh eh 2 ee cry Tene. makes SMT pe: 8-9.5% 
UID ee als cha honk aioe e's Adi Rinne REE ot 3% 


Lactina Suisse is a so-called vegetable milk powder manufactured 
at Vevey, Switzerland, and at Lyons, France. It is imported into this 


ee ee ee 
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country and sold by John H. Lynch, New York, N. Y. It is claimed 
by the manufacturers that Lactina Suisse is made in powder form from 
vegetable matter almost exclusively, with the addition of some phosphate 
of lime. Its chemical composition as guaranteed by the manufacturers is: 


_/SGSINTLS $e lee Dol Se ge on aC ae SRS Ps On 29.75% 
Rae ae ee nee Ny SS ene haces kay) ate ohhh die Bin a eas Des 6.20% 
TEER. BP oa ee as erie Ran a a ee ee ee 3.00% 
Perino eS yp ana! sy vee OWES Se Ga iene nae ew 44.01% 
Prive wrenonpnater y incanete se. \ hs as toe aye Ut oe sashes a 2.52% 
Mate pe REA CE AEM LOIN ih hela wid ay Soe Pubs wos arlene 05 7.22% 
VN SUAS eS RRO Dy oe IER, Se aay Sat Ga 7.30% 


Methods of feeding 


The calves were fed all the dry grain they would eat up clean each 
day. This grain was mixed according to the formula: 


6 pounds corn and oats (ground half and half by weight) 
3 pounds of wheat-bran 
1 pound of oil-meal 


Hay was kept before the calves at all times so that they could eat all 
they wished. This was mixed hay, with a good percentage of clover. 
Clean water was provided for each lot when the calves were judged to be old 
enough to need it. All the pails used in feeding were washed daily and 
scalded with hot water. The calves were kept in different pens, those 
of about the same age being kept together. The pens were cleaned often 
and were kept well bedded. The hay and dry grain were weighed daily 
for each pen, the amounts added for each 30-day period and the results 
averaged for each calf. The gruel from the calf meal and the Lactina 
Suisse, and the milk were weighed for each individual calf at each feed. 

In computing the cost of feed for each calf, whole milk was considered 
to be worth $1.65 per hundredweight, the price paid by the Station 
Creamery to its patrons during the time the experiment was in progress. 
Skimmed milk was charged to the calves at 15 cents per hundred- 
weight; hay at $10 per ton; corn and oats at $30 per ton; bran at $27 
per ton; oil-meal at $34.50 per ton; making the cost of the dry grain 
mixture $29.55 per ton or $1.4775 per hundredweight. The Schumacher 
Calf Meal and the Lactina Suisse cost respectively three and one-half 
cents and six and one-half cents per pound delivered in Ithaca, N. Y. 

The amounts of food consumed by each calf, cost of food, total gain, 
gain per day, and the cost of one pound of gain for each lot, are given 
below for the time the calves were kept under experiment in 1907-8. 
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Amount and cost of food for each calf for 120 days, 1907-8 


The calves in Lot A (Fig. 1) were older than the others at the beginning 
of the experiment, and had been fed whole milk for three or four weeks 
after birth and then gradually changed to skimmed milk. The amount 
of skimmed milk was increased as the calves seemed to demand, until 


Fic. 1.—Lot A at average age of 5 months. Average weight 370 pounds. Picture taken at 
end of the experiment 


22 pounds per day were fed, half in the morning and half in the 
evening. This milk was warmed to go° F. when fed. 

The calves in Lot A grew very well and were not troubled with any 
digestive disorders. 

The amount of food, cost of food and record of gain for the 120 days 
of the experiment is given for Lot A in Table II: 


TABLE IJ. Lot A. FEp SkimmMEep MiLk, Hay AND GRAIN 


. Cost 
aie Cost of Gain 
= Skimmed ; 5 Total of one 
Calf No. aie Hay Grain ae gain pe pound 
2, af of gain 
lbs. lbs. lbs. lbs. lbs. 
Milste ee Be tssot 2,488 374-9 311.8 10.21 203 1.69 .050 
PARE Ara ae ae 2,488 374.9 Shei ae: 10.21 197 1.64 .052 
aes eee 2,488 374.9 311.8 10.21 246 2.05 .042 
Ate Shia ls 2,488 374-9 311.8 10.21 228 1.90 .045 
Se as Ne 2,488 374.9 311.8 10.21 182 Le5t .056 
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II 


Since the calves in Lot A were older than the others at the time of 
beginning the experiment, Table III has been prepared to show the gains 
in weight for these calves for the first 120 days from birth: 


Daily 


gain 


lbs. 


ee 
~I 
n 


| TaBLE III. Lor A. SHowiING Gains IN First 120 Days AFTER BIRTH 
— 
| Calf . Number | Pounds 
) No. 7 days gain 
I. TShhetclal 1KO) LEO}. 12 oOo Ny Ie lati nici eek ei Glee Oona 129 210 
; ee SR AT 2 OOS oe henselae. 120 180 
meg... REED. TO OOO  eticn «deter Wa 0 120 211 
ae WON | halls ney er ICY Oso &, SL Si an ee Oh een 126 221 
. 20 eel NST 98) 0c eR a oe 133 198 
‘ Eereraee caine OAM Ort etre acces cs | oe dbecais | eeagee’ 


The cost of feed cannot be shown in this 
were not kept except for the gains in weight. 


table because the records 
This table was prepared 


CaLF No. 5 
Fic. 2.— Showing calves 1, 2, and 5 of lot A, Fig. 1, at three years of age 


: 


Be 


; in order that the gains of the calves at the same age might be compared, 
, and we see by comparing it with Tables II, V, and VI, that the calves 
+ 
7 
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fed skimmed milk made the best 
daily gains from birth. In Lots 
B and C, the records given in 
the other tables are for approx- 
imately the first 120 days after 
birth, making it unnecessary to 
make extra tables for those’ lots. 

In Lot B (Fig. 3), calves Nos. 6, 
8, 9, 10 and 11 were fed whole 
milk from birth up to the be- 
ginning of the experiment, the 
amount of milk varying with the 
age of the calf. Some Schu- 
macher Calf Meal was also fed 
before Nov. 12, 1907, so they 
were all somewhat accustomed 
to it. Calf No 13 was fed from 
birth exactly in accordance with 
the directions which came with 
the meal. After Nov. 12, all the 
calves in this lot were fed as 
nearly as possible in accordance 
with the directions, except when 
the meal was refused or it seem- 
ed advisable from the standpoint 
of health to feed them other- 
wise. 

The directions for feeding the 
Schumacher Calf Meal are as 
follows: Let the calf run with 
the cow or feed him whole milk 
until seven to ten days old, then 
begin using about two _ table- 
spoonfuls of meal to a pint of 
boiling water and two quarts of 
milk at a feed night and morn- 
ing. Gradually increase the 
amount of meal until at the end 
of 14 days the amount for one 
feed is one quart of milk, three- 
fourths quart of meal mixed with 
one pint of cold water and then 


Calves 


Picture taken at end of the experiment. 


efore the end of the experiment 


Average weight 256 pounds. 


—Lot B at average age of 4 months and 20 days. 


_ Fic. 3 


Nos. 6 and 11 are not shown as they were put on skimmed milk b 


a 
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with one quart of boiling water added after the lumps are all stirred 

out in the cold water. Mix the milk and the meal gruel together at 
| the time of feeding. As the calves grow older, they may be fed 
’ according to the following table: 


TABLE IV. TABLE FOR FEEDING SCHUMACHER CALF MEAL 


Quarts of water 

q Age of calf Quarts of milk Quarts of meal 

| Lukewarm | Boiling 
Be eitraays, a. P56 3 I - 3 I 

| ° = DAS ie eae I 3 + I 

} Dilee BEE ie ees eee 5 I 2 I 

. Tae at, No milk I 3 rt 


The amounts indicated in the above table are the maximum at the 


| 
, * end of the periods named. The changes are to be made gradually. The 


CaF No. 10 
Fic. 4.— Showing calves 8, 9 and 10 of lot B, Fig. 3, at three years of age 


amounts are for one feed and can be changed to suit the age and con- 
dition of the calf. The best results were obtained by mixing the gruel 
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sometime before feeding and then warming it again when ready to feed. 
The object in using a little cold or lukewarm water is to get the lumps 
all worked out before adding the boiling water. If boiling water is added 
directly to the meal it is almost impossible to get rid of the lumps. 

The calves in Lot B made good gains on the Schumacher Calf Meal, 
and the cost of one pound of gain compared favorably with the cost of 
raising the calves in Lot A on skimmed milk. 

Some trouble was experienced in getting the calves to take the meal 
gruel readily. The amounts called for by the directions seemed rather 
large in some cases and were cut down accordingly. One calf, No. 6, 
refused to take the gruel at all and was put on skimmed milk. Calf 
No. 11 did not seem to do well on the meal alone, so some skimmed milk 
was added to his ration. 


TABLE V. Lot B. FED SCHUMACHER CALF Foop, HAY AND GRAIN 


: : Cost 

Calf Whole aoe | Schu- : Cost Total Gain of one 
No milk aoe macher Hay | Grain & gain ven ound 

ilk feed day Banat 

oe, Y | of gain 

lbs. lbs. lbs. lbs. lbs. lbs. lbs. 

Gee er LOO Rk Aaa 5OS BORON 347.95) Loses || mlOnor 167 1.39 .064 
Oe eel ae ae 108.4 224.8 | 274.0 | 120.0 | 12.80 162 Do35 | .079 
Oe oh erate 108.4 224.8 | 274.0 | 120.0 | 12.80 163 ees) .079 
LOE Acta 108.4 224) 8) 274.0 || 120.0 | 1280 138 ars .093 
OS Ce oe 110.0 AS25| wl Ona e329 260))| e173 0 yl edie ee 155 1220 .073 
D3 scr aysisis ¢ 114.2 20 Ant | 274 10m 12020) La ao 116 -97 .108 


Table V shows for Lot B the amounts of the different feeds, cost of 
feed, total gain and average daily gain. Tables II, V, VI, and VII show 


Fic. 5.—Lot C at average age of 4 months. Average weight 159 pounds. Picture taken 
at end of the experiment 


that while the cost per pound of gain with Lot B is larger than with Lot 
A, yet the gains are very good and the cost moderate. 
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Lot C (Fig. 5) was fed Lactina Suisse. The directions for feeding are 
as follows: 

For the first seven to ten days after birth, feed whole milk; for the 
second and third weeks, one-third Lactina Suisse gruel and two-thirds 
milk; for the fourth, fifth and sixth weeks, one-half Lactina Suisse gruel 
and one-half whole milk; then gradually decrease the milk until Lactina 
Suisse gruel is being fed alone, increasing the amount of the gruel as the 
calf can take it. The gruel is made by mixing one pound of the Lactina 


CaF No. 18 CaF No. 20 


Fic. 6.— Showing calves 18 and 20 of lot C, Fig. 5, at three years of age 


Suisse powder with 19 pounds of boiling water. The dry powder is mixed 
with a little cold water first to get all the lumps out, and then the boiling 
water is added. This mixture, or gruel, is used like milk as regards 
quantity. 

Table VI shows in detail the amount of feed eaten by Lot C, total 
gain, and average daily gain for each 30-day period. Tables II, V,; VI, 
and VII show that the daily gain is lower and that the cost per pound 
of gain is higher with Lactina Suisse than with either skimmed milk or 
Schumacher Calf Meal at the same age. Yet the gains are large enough to 


warrant the statement that fair calves can be raised with Lactina Suisse. 


TABLE VI. Lot Ci. Fep LactTINA SuISsE, HAy AND GRAIN 


Cost 

. Cost Gain 
Whole | Lactina 5 Total of one 
Calf No. eailte Gasca | Hay Grain | ee gain ve pound 
<9 “Y | of gain 

lbs. lbs. lbs. lbs. lbs. lbs. 
7) 5 2 eRe Oc on 190.3 51.48 | 263.0 | I19.0 9.57 69 .61 .138 
Tt) 3c Sa RON 191.5 43.16 | 263.0 | 119.0 9.05 84 7a .108 
ROMER a ites eats ® Bee 26772) |) Doge: 65.22 Fiabe) 80 +72 .089 
EXD eel eRe 302.0 27.25% |) Lolo 64.6 8.62 85 .86 . 101 
2.17 3) oe 2200 21.95 | 181.9 64.6 |, 8.59 48 55 -179 
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The results with the several calves in each lot may now be averaged and 
summarized : 


TABLE VII. SumMArRy oF TABLES II, V, AND VI, FoR 1907-1908 


Average | Average Average 
No. number age Cost Total | Average! cost 

Lot of of days at of average | gain of one 

calves |inexper-| begin- feed gain | per day | pound 

iment ning of gain 

lbs. lbs. 
iN O85 bo Ce EE 5 120 52.6 TOR2H PAU a? 1.76 .048 
SPAT esate eaters ie 6 120 19.6 12.14 150.1 1.25 .081 
Cache Aictas al 5 105 | From 

birth 8.60 HOSE .70 .116 


Conclusions from work in 1907-8 


A careful study of Tables II, V, and VI, which summarize the results 
for each calf, and then of Table VII, which shows the average for each 
lot, warrants the following conclusions: 

(1) While skimmed milk gives the best results as a substitute for whole 
milk, good strong calves can be raised without milk of any kind after 
the third or fourth week. 

(2) It will cost at the present prices of milk, skimmed milk, hay, grain, 
etc., $12 to $15 to raise a calf to five months of age. 

(3) Under normal conditions, a calf well cared for and properly fed 
should make an average daily gain of one to one and one-half pounds 
during the first four months of his life. 

(4) Schumacher Calf Meal does not appear from this feeding trial to 
be a complete substitute for skimmed milk, yet the gains from the use 
of this meal are good and the cost of a pound of gain is fairly low. 

(5) In the results derived from feeding Lactina Suisse, the gains per 
day became greater as the calves grew older, but this food did not seem 
to be nearly equal to skimmed milk or Schumacher Calf Meal at any 
corresponding periods of age. 


II. EXPERIMENT AT CORNELL STATION, 1908-9 


Since a part of the calves in the experiment of 1907-8 were older than 
the others, it was considered best to repeat the experiment in 1908-9, 
keeping a record of each calf from birth. 

The calves to be fed on the different foods in 1908-9 were not selected 
in any way. The plan was to put each calf on experiment at birth and 
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to feed equal numbers of calves on each food during the course of the 
experiment. From the results of 1907-8, it was considered not worth 
while to continue feeding Lactina Suisse because of its high cost and 
because of the generally poor results obtained by its use. The foods used 
for trial were skimmed milk, skimmed milk powder, Schumacher Calf 
Meal and Blatchford’s Calf Meal. Calf No. 1 was fed Schumacher Calf 
Meal, calf No. 2 Blatchford’s Calf Meal, calf No. 3 skimmed milk, and 
calf No. 4 skimmed milk powder. By alternating the calves as they were 
born during the fall, the lots fed on the different foods would thus have 
nearly equal numbers. However, owing to the fact that some of the bull 
calves were sold from time to time and thus dropped from the experiment, 
the calves in Lot D, fed skimmed milk, finally numbered seven, those 
in Lot E, fed skimmed milk powder, numbered six, Lot F, fed on Schu- 
macher Calf Meal, numbered four, and Lot G, fed on Blatchford’s Calf 
Meal, numbered four. 

All records of food, weight, etc., were kept separately for each calf. 
The milk or gruel and the dry grain were weighed separately for each 
calf. The hay eaten by all the calves on experiment was weighed daily, 
and at the end of each month the amount of hay was averaged for each 
calf according to his age. 

Each calf was kept on experiment from birth until he was 150 days 
old, or through the first five months of his life. Table VIII gives in brief 
the breed, sex, date of birth, etc., for each calf in the experiment. 

Each calf was weighed at birth and every Thursday thereafter up to 
and including the last Thursday before he was 150 days old. He was 
then weighed when 150 days old. The record of these weighings for each 
individual is shown in Table IX. By weighing the calves each week, 
a check was kept on their development. 


TABLE VIII. DETAILED STATISTICS OF CALVES, 1908-1909 


Lot D. Fed skimmed milk, hay and grain 


. . . Cost 

Date Weight | Weight Gain ; 
Calf No. Breed | Sex of at at Ge per ae 
| birth birth end gar day | Ft vain 

| 1908 lbs. lbs. lbs. lbs. 

Sigiehes Sara eke GE B | Aug. 29 85 287 202 1.35 .048 
0 SR }) 'G. G Hey septs, 8 62 255 193 1.2 .053 
WI Fh sc bt lg GG: Hi | Sept. 12 83 320 237 1.58 .044 
GS he ee eee Gas OS Ock. 34 62 290 228 Was .048 
TS) =the Serene H Tt, |) Oct. 22 68 22 261 D7 .O42 
22). Sey ee S B Nov. 9 68 303 235 TS, .053 
PAR As 02 H Ey) Novai2 83 328 245 1.63 .052 
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Lot E. Fed skimmed milk powder, hay and grain 


Aen tac eee H B Aug. 29 79 273 194 1.29 .O61 
oy Bud suet H Fiaasept. i 75 261 186 1.24 .060 
pitas tee A H H | Sept. 13 92 280 188 1.25 .065 
TOM ee eae J Oct. 6 46 208 162 1.08 .065 
QOR repre J H Octia2d 57 239 182 1.21 .062 
PIV re OHH S H | Nov. 10 64 257 193 1.29) \, 069g 
Lot F. Fed Schumacher Calf Meal, hay and grain 
ii se ee H Ely pectoris 53 232 179 1.26 .083 
Sieh 3 ees H H | Aug. 29 59 209 150 1.00 . 106 
Me tore ss. yeh J ES sept, 22 52 184 132 .88 .092 
oh gah sey dey ae H&S Bes Oct as gI 282 I9I 7 .083 
Lot G. Fed Blatchford’s Calf Meal, hay and grain 
2A RE eee H Fie | PAnige ene 49 197 148 .99 .114 
OREM ee oo S H | Sept. 10 62 170 108 172 -157 
1TH ed es ey ee H Eee | Sept.26 97 228 131 .87 [122 
DOME ese oie S Ee Oct..110 78 214 136 .gI 25 


The commercial foods 


The skimmed milk powder was purchased from the Merrill-Soule Com- 
pany of Syracuse, N. Y. The manufacturers claim for this product that 
it is simply ordinary skimmed milk dried by a patented secret process 
to a powder as fine as wheat flour. The grade used by this Station in this 
experiment was the third-grade product and was purchased at 2} cents 
per pound. The manufacturers inform us that through an improvement 
in the process this grade is no longer made except in very small quantities. 

Schumacher Calf Meal has been fully described in the report of the work 
of 1907-8, page 8. 

Blaichford’s Calf Meal has been described by Lindsey as noted on page 6. 
It was purchased by this Station from J. W. Barwell, Waukegan, IIL, 
at four cents per pound delivered in Ithaca, N. Y. The analysis of this 
meal as guaranteed by the manufacturers is: 


Methods of feeding 


The methods used in feeding in 1908-9 were much the same as in 1907-8. 
The dry grain was mixed according to the formula on page 9. Clean 
water and mixed hay were kept before the calves at all times. The dry 
grain was weighed in 1908-9 for each individual calf, whereas in 1907-8 
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CaF No. 3 CaF No. 8 


CaF No. 19 CaF No. 22 


Fic. 7.— Lot D at 5 months of age. Average weight 302 pounds 
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CaF No. 3 CaF No. 8 


Ca.F No. 11 CaF No. 15 


CaF No. 19 CaF No. 22 


Fic. 8.— Showing calves 3, 8, 11, 15, 19, and 22 of lot D, Fig. 7, at two years of age 
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Fic. 7a.— Calf No. 24, lot D, at 5 months of 
age (see Fig. 7 two years of age 
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the grain was weighed for a lot and then averaged for the individuals. 
The hay was weighed for all the calves and then averaged for each calf 
according to his age. The milk and gruel of all kinds was weighed for 
each individual calf at each feed. 

In computing the cost of feed for each calf, the same prices were charged 
for each food in 1908-9 as in 1907-8, in order to make comparisons more 
uniform. 

In 1907-8, some of the calves were troubled with scours. In order 
to avoid this trouble, about one tablespoonfui of blood flour was mixed 
with each feed for each calf. The blood flour is sold by Swift and Com- 
pany of Chicago, and under the name “ Soluble Blood Flour.” The 
manufacturers state that this material, which is a by-product from the 


abattoirs, will prevent scours. It is sold for $1.50 per hundredweight, 
and since the cost was so small no account has been taken of the cost 
of the amount used. The effect of the blood flour on the digestion was 
good, keeping the calves in good condition. The manufacturers state 
that this blood flour contains 47% protein, so that as a food its effect 
would be good on growing calves; but in this experiment it was not in- 
tended as a food but for the control of digestive troubles. 

The amounts of food eaten by the different lots of calves, together 
with the cost of feed, total gain, and the cost of one pound of gain, are 
given below for each group. The amounts of feed were kept for each 
day’s feeding, the totals were added at the end of each month, and the 
sum of these totals for the five months from birth for each calf is given 
in the tables. 


Fic. 8a.— Showing calf 24, lot D, Fig. 7a. at 


— 
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Amount and cost of food for the five months from birth for each calf 


TABLE X. Lot D. FED SKIMMED MILK, HAY AND GRAIN 


Whol Ski A Entire Total Cost 
Calf No. ik rien Hay Grain cost ota of one 
mi mi Be teed gain pound 
of gain 

lbs. lbs. lbs. 1bs:,. lbs. 
BA Gos afaidiene 5 109 2626 3241.8 150. 9.67 202 .048 
SOM AAE Se cae Shee 178 2383 285.2 154. 10.22 193 .053 
THT cas cei eee aor 156 2542 295.2 169. 10.36 237 .044 
NS Peabo eo ior a sige 155 2438 429.7 174 10.94 2235) .048 
710) seach eaepec gene eee 148 2553 447.2 159. 10.86 261 .042 
DONT: Terese bs 315 2441 2620 120. 12.44 235 .053 
DAM Tyna 35.3, 5 foo: 351 2359 36207 100. 12.62 245 .052 


The calves in Lot D (Figs. 7 and 7a) grew very well and were not troubled 
to any extent with digestive troubles. In Table IX it is shown that they 
each reached a weight of over 250 pounds at the end of five months, that 
is, at five months of age, and in Table X it is shown that the entire food 
cost ranged from $9.67 for calf No. 3 to $12.62 for calf No. 24. 

With Lot E, Table XI, (Fig. 9), the milk powder gave very good results. 
The food was prepared as follows: One pound of the milk powder was 
dissolved in nine pounds of water, this being practically the proportion 
of solids to water in ordinary skimmed milk. The powder was sifted 
to get out the lumps, then mixed with a little cold water, and finally 
boiling water was poured on and the whole mixed. This method gave 
the best results, ensuring a liquid free from lumps, which served as 
skimmed milk in every way, the amount given at a feed being the same 
as of skimmed milk and fed at the same temperature. 


In Table IX it is shown that the calves fed on the milk powder reached 
a weight of 208 pounds to 280 pounds at five months of age. 


TaBLE XI. Lor E. FrEp SkiIMMED MILK PowpeEr, Hay AND GRAIN 


—— 


: A Cost 
Skimmed Entire 

Seep ieee ade Hay |) Grain iP cost || LOmy | 08 oes 
milk ca of feed | 22! pound 
2 of gain 

lbs. lbs. lbs. lbs. lbs. 
ZI CoB NOR SER ane 124. 22116 531.8 135. Oz 194 .O61 
Sic, Cikee e ectomsighee 133): 237.5 341.8 135. te. 186 .060 
TA Gs Be cae Eee ie 198. 247.2 308.9 Ly. 12.36 188 .065 
MG yee teactex 0s) chen? 162. 220.7 324.4 go. 10.59 162 .065 
BOM atep nc setejenaiets 174. 226071 352.9 85. Hite 182 . 062 
arena ctothei see lens 318. 203.9 202507 105. 13.20 193 .069 
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CaF No. 20 


Fic. 9.— Lot E at 5 months of age. 
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CaLF No. 6 


CaF No. 23 


Average weight 253 pounds 


. 
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_CatrF No. 12 CaF No. 16 


CaF. No. 20 CaLF No. 23 


Fic. 10.— Showing calves 4, 12, 16, 20, and 23 of lot E, Fig. 9, at two years of age 
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CaF No. 13 CaF NO. 17 
Fic. 11.—Lot F at 5 months of age. Average weight 227 pounds 


CaF No. 1 CaF No. 17 


Fic. 12.— Showing calves 1 and 17 of lot F, Fig. 11, at two years of age 
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The cost of raising these calves to five months of age was $10.59 to 
$13.20, according to Table XI. | 

The calves in this lot did very well and the raising of the calves on 
this food was as easy as on skimmed milk, hay and grain. 


TABLE XII. Lot F. Frep SCHUMACHER’S CaLF MEAL, HAY AND GRAIN 


ae Schu- Batire Cost 
Whole macher : 5 Total of one 
Calf No. ae Calf Hay Grain Bae La Homa 
Meal . of gain 
lbs. lbs. lbs. lbs. lbs. 

RP acters cia t « 304. 210.4 2222 85. 14.80 179 .083 

Got haapeeeaeme 269. 22702 341.8 120. 15.87 150 .106 

ihe Be Olid aero 142. 184.1 406.9 95. 12.21 132 .092 
17). & 6S Oren 190. 259.2 334.4 135). 15.87 I9I .083 


Lot F, Table XII (Fig. 11).— In feeding Schumacher Calf Meal, the 
gruel was made the same as in 1907-8, as given on pages 12 and 13. 
The amount given at a feed was governed by the age and size of the calf. 
The calves of this lot, according to Table IX, reached a weight at five 
months of age of 184 pounds to 282 pounds, at a cost of $12.21 to $15.87, 
as shown in Table XII. The results show that the calves did fairly 
well but did not make the gains that the calves in Lots D and E made. 


TABLE XIII. Lot G. FrEp BLATCHFORD’s CALF MEAL, HAY AND GRAIN 


ae ees Bae Cost 
ole ord’s . a Total | of one 
Calf No. tient. hoCalt Hay Grain cost gain ema 

of feed : 
Meal of gain 

lbs. lbs. lbs. lbs. lbs. 
Dita bed GEO OIAS 302. 233.9 22252 90. 16.83 148 .114 
Owe ore Hee ioete 203 20757 289.9 go. 17.00 108 .157 
Ase SS & een 144. 273e2 406.9 130 E720 131 1132) 
BSP en ot oi) evelan s ie%e 168. 306.4 302.9 125. 18.39 136 -135 
} | 


Lot G, Table XIII (Fig. 13).—In feeding Blatchford’s Calf Meal, the 
gruel was made as follows: The meal was mixed with a little cold water 
to avoid lumps, then enough hot water was added to make sufficient 
gruel for the number of feeds required. The gruel was set aside until 
cool. If too cold at time of feeding, it was warmed again to go° to 100° 
F. When the meal was first fed to the young calf, a tablespoonful of the 
meal was mixed into gruel in this way and added to the whole milk. The 
whole milk was then gradually reduced until the calf took the meal gruel 
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entirely. The amount of calf meal fed per day varied from a tablespoonful 
in the beginning with the whole milk, up to two and one-fourth pounds 
per day. The amount of calf meal varied with the age and size of the 
calf. 

The use of Blatchford’s Calf Meal did not bring very satisfactory 
results. In Table IX it is seen that the weights reached at the end of 
five months varied from 170 pounds to 228 pounds. The cost of raising 
a calf with Blatchford’s Calf Meal up to five months of age was $16.83 
to $18.39. While these weights are fairly good, yet they are the lowest 
made in 1908-9, and the cost is too high for the meal to be used eco- 
nomically. 


CaF No. 2 


CaF No. 14 CaF No. 18 
Fic. 13.—Lot G at 5 months of age. Average weight 202 pounds 


SUBSTITUTES FOR SKIMMED MILK In RatsinG CALVES 29 


Conclusions from work in 1908-9 


Table XIV has been made from Tables VIII, X, XI, XII, and XIII, 
in order to summarize the results of the work for 1908-9. 


TABLE XIV. SuMMARY OF TaBLEs VIII, X, XI, XII, AND XIII For 1908-1909 


Aver- 
- Wt. Ex- Aver-| age 
No. of Wt. at Total | peri- | Whole Dry | Entire} age cost 
Lot | calves} Food used at end | gain |mental] milk | Hay | grain |cost of! gain |of one 
in lot birth | of 5 food feed per | pound 
mos. day |of gain 
lbs. lbs. lbs. lbs. lbs. lbs. lbs. lbs. 
i DER 7 |Skimmed milk. .| 73 302 229|2478. 202] 360.6] 146.6] Ir.02| 1.53] .048 
Ee vex s 6 |Skimmed milk 
powder...... 69 253 184] 220.6 LS5|'370.4|| CLAD) 2rs75| L223) 064 
1068 Ae 4 |Schumacher 
Calf Meal... 64 227 163) 220.2 226| 328.8] 108.7] 14.69] 1.10] .090 
Mee. 4 |Blatchford’s 
Calf Meal... 72 202 130] 270.3 207| 307.9] 108.7| 17.37] .87 .134 


CaF No. 14 CaF No. 18 


Fic. 14.— Showing calves 2, 9, 14, and 18 of lot G, Fig. 13, at two years of age 
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A careful study of the above table, together with the tables from which 
it was made, gives data from which conclusions may be drawn. These 
are essentially the same as those drawn from the first year’s work 
(page 16). 

(1) Skimmed milk gave the best results as a substitute for whole milk, 
yet the other foods, skimmed milk powder, Schumacher Calf Meal and 
Blatchford’s Calf Meal, gave fair results, good strong calves having 
been raised by their use without any milk after the calves were four weeks 
of age. 

(2) The dried skimmed milk powder was worth the most as a sub- 
stitute for skimmed milk at an economical cost. 

(3) Schumacher Calf Meal gave about the same results as in 1907-8, 
but it is not an economical food if the third-grade dried skimmed milk 
powder can be procured for feeding. 

(4) Blatchford’s Calf Meal is in about the same class as the Lactina 
Suisse, which was tried in 1907—8., The calves did not do well on this 
food and the cost of raising is much too high. 


SUMMARY FROM THE RESULTS IN 1907-8 AND 1908-9 


(1) It is evident from the results of these experiments and those else- 
where that good, strong, healthy calves can be raised without skimmed 
milk or milk of any kind after the first thirty days. ; 

(2) Skimmed milk, hay, and grain, make the best substitute for whole 
milk in raising calves. A calf fed on skimmed milk should reach a weight 
of 300 pounds at five months of age, and the gain should be made at the 
rate of one and one-half pounds per day, at a cost of less than five cents 
per pound. 

(3) If skimmed milk is not at hand, the best substitute for it seems to 
be third-grade dried skimmed milk powder. The average gains made 
in this experiment were not so large as with the skimmed milk, but were 
good. A calf fed on this food should reach a weight of 250 to 260 pounds 
at five months of age, making an average gain of 1.25 pounds per day 
at a cost of less than six and one-half cents per pound. 

(4) Schumacher Calf Meal seems to be the best commercial substi- 
tute, in the nature of grain, for skimmed milk on the market at the present 
time. The calves fed on this food gained on an average 1.25 pounds 
per day in 1907-8 and 1.10 pounds per day in 1908-9. The average cost 
per pound of gain was between eight and nine cents. 

(5) Blatchford’s Calf Meal, while good enough for raising fair-sized 
calves, is too expensive to feed ordinarily. 
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(6) Lactina Suisse gave results comparable with Blatchford’s Calf 
Meal. It is too expensive to feed and the results from it were too poor 
to warrant its use when any other food can be obtained. 

(7) A tablespoonful of soluble blood meal mixed with each feed served 
to keep the bowels of the calves in better condition, and since it is com- 
paratively inexpensive a wider use of it might be profitable. 


By comparing the photographs of the calves in the different groups 
(Figs. 1, 3, 5,7, 9, 11, and 13), a fairly good idea can be had of the 
kind of calves produced with the different foods. 


III. SUPPLEMENT SHOWING DEVELOPMENT OF CALVES AS TWO-YEAR-OLDS 
AND THREE-YEAR-OLDS 


As a supplement to the foregoing, pictures are given of the animals 
now in the college herd that were under experiment as calves. The pur- 
pose of ‘these pictures is to show that, as two-year-olds and three-year- 
olds, there is apparently no less constitutional vigor manifested by the 
animals that were in poorer condition at five months of age, due to feeding 
them substitutes for skimmed milk, than by the animals which received 
skimmed milk and which were in better condition at that age. 

1. Animals fed as calves 1m 1907-1908.— Comparing Figs. 1, 3, and 
5, we see that, as calves, those animals fed skimmed milk were decidedly 
the best in appearance, those fed Schumacher Calf Meal were next, and 
those fed Lactina Suisse were the poorest. This fact is further empha- 
sized in comparing the average daily gains in Table VII. Lot A, fed 
skimmed milk, made an average daily gain of 1.76 pounds; Lot B, fed 
Schumacher Calf Meal, 1.25 pounds; Lot C, fed Lactina Suisse, .70 
pounds. 

The heifers now in the herd from Lot C, calves Nos. 18 and 20, shown 
in Fig. 6 as three-year-olds, developed into as good heifers as any in the 
herd raised from calves in 1907-8, notwithstanding their poor start on 
Lactina Suisse. They are as fine in appearance as any in Lots A or B, 
and seem to have as much constitutional vigor; and in their production 
during their first lactation period they have excelled all of the heifers from 
Lots A and B. The three heifers shown in Fig. 4, which were calves 
Nos. 8, 9, and 1o of Lot B, fed Schumacher Calf Meal, are the equal in 
constitutional vigor and appearance of the heifers raised from Lot A, as 
shown in Fig. 2. . 

2. Animals fed as calves in 1908-1909.— The same general condition is 
found on comparing the pictures of the two-year-old heifers raised as 
calves in 1908-9 as was found for the calves raised in 1907-8. The 
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calves raised in 1908-9, showing the least thrift, were those fed on Blatch- 
ford’s Calf Meal. These are shown as calves in Fig. 13; as two-year- 
olds they are shown in Fig. 14. Their gains per day as calves averaged 
.87 pounds, whereas the calves in Lot D, fed skimmed milk, made a gain 
of 1.53 pounds. (Table XIV.) 

The same is true of the calves in Lot F, Fig. 11, fed Schumacher Calf 
Meal. They have developed into animals of as good appearance and as 
strong constitution as any of the animals raised from the calves of 1908-9. 
In general it may be said that all the two-year-olds raised from the calves 
of 1908-9 are of equally good constitutional vigor so far as any influence 
may be attributed to the condition of the calves at five months of age, 
due to the feeding of substitutes for skimmed milk. 

In some lots some of the individuals shown as calves are not shown in 
the pictures representing the later development of the lot. This is for 
~ two reasons: The males not shown in the later pictures have been 
slaughtered, and the females not shown have died from one cause or 
another in no way connected with the experiment. 


SUMMARY 


The writers of this supplement do not wish to put themselves on record 
as maintaining that it does not matter how calves are fed, that the results 
_ when they become two or three years old will be the same in any case. 
Rather, it is intended to show that the heredity of the animal is of more 
consequence than any moderate influence in the care or feeding for a 
short time at the beginning of the development of the individual. If 
the calf is not stunted permanently by continuing poor feed for too long 
a time, the lack of thrift which might result from using a substitute for 
milk from the time the calf is ten days or two weeks old until he is on 
hay and grain entirely, may be overcome in the later development of 
the animal if the dry food given from the time he is five months of 
age is proper and sufficient in amount. 
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THE CAUSE OF “ APOPLEXY” IN WINTER-FED LAMBS 


INVESTIGATIONS AT CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT 
STATION IN IQIO-II 


In order to get further data on the cause of “ apoplexy ”’ in winter-fed 
lambs, an experiment was conducted at the Cornell University Agricul- 
tural Experiment Station in the winter of 1910-11, on much the same 
plan as the cooperative experiment at the farm of Chas. E. Shepard, 
Batavia, N. Y., in 1909-10, described in full in Bulletin 285. 


PURPOSE OF THE IQIO—-II INVESTIGATION 


The purpose of the investigation in 1910-11 was three-fold: 

(1) To ascertain the cause of apoplexy in lambs; 

(2) To determine the relative cost of gain in weight with narrow and 
with wide rations; 

(3) To determine the relative cost of gain in weight with rations with 
succulent feed and with rations without succulence. 


THE LAMBS 


The feeding lambs used in the experiment were bought on the Chicago 
market in the usual way. They were rather small, tending toward 
“pony build.” They showed some fine wool blood but evidently carried 
more “down” blood than anything else. There were very few white 
faces among them. Of the 325 lambs bought, 306 cost on the Chicago 
market $6.35 per hundredweight, and 19 cost $6.44 per hundredweight. 
They weighed an average of 50 pounds in Chicago. From these 325 
lambs, 289 were selected for the investigation. 


PLAN OF THE INVESTIGATION 


The lambs were divided into four lots: Lot A contained 58 lambs, 
divided into pens I, 2 and 3; Lot B contained 58 lambs, divided into pens 
4, 5 and 6; Lot C contained 86 lambs, divided into pens 7, 8, 9 and 10; 
Lot D contained 87 lambs, divided into pens 11, 12, 13 and 14. The pens 
were arranged as shown in Fig. 15. This drawing also shows the dis- 
tribution of the lambs among the pens. The double pens, containing 29 
lambs each, were 10% by 15 ft.; the single pens, containing in some cases 
14 lambs and in others 15 lambs, were 5 by 15 ft. As is shown in the 
illustration, all the lambs were fed from double racks, one hole being 
provided for each lamb. The type of double rack used is well illus- 
trated in Fig. 16. The rack was 18 in. wide at the top, and tapered to 
12 in. wide at the bottom. 
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To carry out the three purposes of the experiment as given on page 35, 
Lot A was fed a wide ration with silage for a succulent food; Lot B, a 


lo, 5 pen 6 lot C Pen] 


j4|ambs J4lambo 


lot B den4 
JAlambs 

lot A pen 
lamba 


lot C Pen So 

J4|ambs 
lot D. Pend 

JAlambs 


Dassage way for feeding 


lot A Pen J 
$4 lambo 


Fic. 15.—Arrangement of 
pens. Double pens 10 1-2’ 
x15’. Single pens 5’ x 15’. 
Feed racks 18” wide at top, 
12" wide at bottom. Lot A, 
pens 1, 2, and 3, wide ration 
with silage. Lot B, pens 4, 
5, and 6, wide ration with- 
out silage. Lot c, pens 7, 8, 
9,and 10, narrow ration 
without silage. Lot D, pens 
II, 12, 13, and 14, narrow 
vation with silage. 


lot D den J4 
SDlambs —__ 


Den J 
Not in. Cxberimen 

den J6 
Not in (berimen’ 


wide ration without silage; Lot C, a narrow ration without silage; and 
Lot D, a narrow ration with silage. It was planned to have the pens 
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full at all times during the first part of the experiment, with only one 
feeding place in the rack for each lamb. If for any reason a lamb had 
to be removed from a pen, he was immediately replaced by another lamb 
as near his size and weight as possible. Two extra pens of lambs, 15 and 
16, made up from those not used for the experiment, were fed at the 
same time to provide lambs to replace any that might die during the ex- 
periment. It was expected that the feeding of these four lots kept in 
full pens would give reliable data as to the relative values of wide and 
narrow rations, the value of succulence in the ration, and the effect of 
the four different rations on the prevalence of “apoplexy” when the 
lambs are cared for in a normal way. For further data concerning 
the cause of apoplexy, some of the lambs were continued after the main 
experiment was finished. These subsequent data will be discussed later. 


Fic. 16.—Double feed rack 


FEEDING AND MANAGEMENT 


The lambs were received from Chicago on October 29, 1910. They 
were housed temporarily until November 15th, and were fed mixed hay 
only. They were then put into their regular pens and the hay con- 
tinued without grain until November 22d. On November 22d the dif- 
ferent lots were started on the grain mixtures they were to receive dur- 
ing the experiment. At first they were fed clover hay and pea-and-oat 
hay for roughage, and grain once a day at the rate of 8 pounds per day 
for 58 lambs. Lots A and D were started on silage at the same time. 
The grain was gradually increased in amount and fed twice a day. 

On December 15th it was decided that all lots were in normal condi- 
tion and taking their rations regularly. Accurate records were begun 
on that date. All pens were in the same barn, therefore the conditions 
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of light, temperature, and ventilation were the same for all the lambs. 
Clean salt and fresh water were kept before the lambs at all times. The 
pens were kept well littered and dry. The general plan of feeding for 
all pens was, hay and grain twice a day, and silage once a day to pens 
A and D. For a basis on which to place the feeding, rations were 
planned for each group. (Tables 1, 2, 3, 4.) These rations were com- 
puted for 50 lambs for one day on the basis of 1.1 pounds of dry matter 
in the roughage per day per head, and 1 pound of dry matter in the grain 
per day per head. These amounts were the average eaten by the lambs 
in the Shepard experiment in 1909-10, when on full feed. (Bul. 285.) 

The roughage was weighed at intervals of one week for each pen. 
From these weights the amount of roughage eaten by each pen was de- 
termined. The silage was weighed at each feeding time for those pens 
eating silage. The grain was weighed for each pen at each feeding. All 
the food was divided as evenly as possible in the feeding racks. 


TABLE I. RATION For Lot A, I910-I1I. ON BASIS OF FOOD REQUIRED 
FOR 50 LAMBS FOR I DAY 
Lbs. Lbs. Lbs. Lbs. 
D. M. Pro. Cart: Fat 
Goulbssestlage tree hada canes hy ee 12.54 54 6.78 .42 
Oya EVE toteen ae CA mommies 43.50 2.90 20.40 .60 
BR ECOL ae he ie eh RE Saket oe 2120 2.80 23.30 1.50 
TS et OATS AAT. mate ee A Neat Bye gee eae 13.34 1.38 7.10 .62 
Sma (cto Pate Ae Wee Ne RR Rt 2 eee 4.64 1.10 1.90 54 
Ota Mere eee iat me 105.22 8.72 59.48 3.68 
7 
Nutritive ratio, 1:7.8 
TABLE 2. RATION For Lot B, 1910-11. ON BASIS OF FOOD REQUIRED 
FOR 50 LAMBS FOR I DAY 
Lbs. Lbs. Lbs. Lbs. 
D. M. Pro. CoH: Fat 
BrplDOS wha + ....<):, . cot eiectca Sora ere 56.60 3.85 26.60 .80 
OG eR COL: ok. ste terns Meret See ee eae See 2.80 23.30 1.50 
Seay OATS) A... zee ed he Ae 13.34 1.38 7.10 .62 
‘Si nth yi gene aioe me OS SiR aR at he 4.64 nee 1.90 54 
ADoser che he oe eee 105.78 9.13 58.90 3.46 


‘Nutritive ratio, 1:7.3 
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TABLE 3. RATION FoR Lot C, IgI10-I1I. ON BASIS OF FOOD REQUIRED 
FOR 50 LAMBS FOR I DAY 


Lbs. Lbs. Lbs. Lbs. 

D. M. Pro. (Ce dele Fat 
he LISS Lee ga 56.60 3.85 26.60 .80 
SEM UCOMU Sth. 2 toe cata ho aye tice eee Pe 8.91 -79 6.67 43 
AXD) “> | ERTS Ian tN ch seein are aioe ra re 18.60 4.40 7.60 2616 
eae LCL CCT as cut ape cee ati yonera 18.36 5.16 8.66 2.20 
5 \O. ORNS cltatton Sapir cee tres epee 4.45 46 2.36 221 
aR Gea Ed cecal ahaa sor adele. cod 106.G2 14.66 51.89 5.80 


Nutritive ratio 1:4.4 


TABLE 4. Ration For Lot D, 1g10-I1. ON BASIS OF FOOD REQUIRED 


FOR 50 LAMBS FOR I DAY 


Lbs. Lbs. Lbs. Lbs. 

D. M. Pro. (Cage Fat 
SOs sn sWartewes rer. sehen tye ook s arse ms 12.54 .54 6.78 .42 
FOMMmEMAV Maen rhe Cc sks terete: 43.50 2.90 20.40 .60 
HOM ECO LTRs rot teta se toes Aa: Pages a Rignion sae ei 8.91 a79 6.67 -43 
PUM Ke rai: See tc eA sta tye tela 18.60 4.40 7.60 20 
EPRICE is Cae. fete eke sald nue s 18.36 5.16 8.66 2.20 
ME AM OAUS SAE esi d Ay Nec eis Sdn ve 4.45 .46 2.36 2m 
ANGIE'S Heat Catena hake tea Roe 106.36 14.25 52.47 6.02 


Nutritive ratio 1:4.6 


The’ feeding of the different lots varied somewhat as to details, but 
in general the grain was increased and the roughage diminished at ap- 
proximately the same rate for all lots. The feeding of each lot will 
now be discussed separately. 

Lot A— On December 15th, Lot A was eating 40 pounds of silage, 82 
pounds of roughage consisting of clover hay and pea-and-oat hay, and 30 
pounds of grain of the mixture given in the basic ration. (Table 1.) This 
amounted to slightly more than % pound of grain per head per day and 
approximately 114 pounds of roughage other than silage. The amount 
of silage was kept constant until the lot was sold. The roughage was 
gradually increased up to February 15th, when it was diminished to 84 
pounds per day. The roughage reached nearly 2 pounds per head per 
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day. The grain ration reached 80 pounds for the lot when on full feed,. 
or 14% pounds per head per day. On January 27th, the pea-and-oat 
hay gave out and mixed hay was fed instead. Lot A was reduced a 
little in grain from January 15th to 27th, as were all the lots, because, in 
the opinion of the feeder, they were being increased a little too fast. The 
lot was in normal condition at all times and did not seem to be “ off 
feed” at any time. One lamb died in Pen 2, Lot A, on January 27th, 
but not from “apoplexy.” The cause will be discussed at a later point, 
as will be the gains made by this lot. 

Lot B.—This lot was fed the same amount of grain as Lot A. They 
were fed no silage, being given more hay in place of the silage. The 
plan of the ration for this lot is given in Table 2, The lambs were 
started on 108 pounds of hay, clover hay and pea-and-oat hay, increased 
gradually to 126 pounds of hay by February 15th, then decreased some- 
what, reaching 96 pounds per day for the lot of 58 lambs during the last 
month of the experiment. Lot B seemed to be in good health at all 
times. No lambs were lost from any of the pens in this lot. 

Lot C.— Lot C was fed a narrow grain ration according to the basic 
ration given for this lot in Table 3. They were fed no silage. The lot 
contained 86 lambs. The lambs were started on 141 pounds of hay, or 
a little over 1% pounds per head per day, and 45 pounds of grain, or 
about 1% pound of grain per head per day. On February 15th the hay 
reached approximately 2 pounds per head per day, the lot of 86 lambs 
being given 174 pounds per day. The hay was reduced until in the last 
month the amount fed to the 86 lambs per day was 126 pounds, or 1% 
pounds per head. The grain fed the last days of the feeding period 
reached 120 pounds, or approximately 112 pounds per day for each 
lamb. 

No lambs were lost from this lot until after the experiment was con- 
sidered closed on April 3d. However, on April 9th one of the lambs 
was lost from Pen 9. The autopsy showed that this lamb died from 
inflammation of the small intestine and not from “apoplexy.” Other- 
wise the health of the lot was very good and steady gains were made. 

Lot D.— Lot D received a narrow ration with silage as planned in the 
basic ration for this lot given in Table 4. There were 87 lambs in the 
lot. They received throughout the experiment 60 pounds of silage per 
day. The amount of grain fed Lot D was the same as that fed Lot C, 
being 45 pounds at the beginning and gradually increased to 120 pounds 
during the last 2 days of the period for the 87 lambs. This lot was fed 
114 pounds of hay at the beginning, or 1% pounds per head per day. 
On February 15th, the total amount fed to the lot reached 151 pounds. 
During the last month the average amount per day was 113 pounds for 
the lot, or nearly 14% pounds per head. 
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During the experiment 2 lambs in this lot died, one on January 3d, 
with autopsy negative so far as “‘ apoplexy ” was concerned, and the sec- 
ond on January 25th, with autopsy negative. The general health of the 
lot was as geod as that of the others at all times. 


AMOUNT AND COST OF FOOD 


The feeding period was 110 days, December 15, 1910 to April 3, 1911. 
Tables 6, 7, 8 and g give the quantity of food eaten, the constituents, 
nutritive ratio, total nutrients, and cost of the ration for each lot. The 
cost of the different foods was calculated from Table 5. 


TABLE 5. PRICE CHARGED FOR FOOD 


Cost 

Foop per ton 
PRNMEANG Me arrears He tu NP de UR vets onc $12 00 
aes ONE sesh Mira SSRIS each OG F Bien: Ses whens Dba sidae 10 00 
Pee HOME Oar EMC eh ae dick Lote ord fice doodle eB aio eid soos abiece ed os 2 50 
MolesedrnnGs cents pen bushels.) 4 ccs asc doe side eee sc esos sheave 220 21 
eb Oatseasecents pen bushel. fo. a. sc. cou cleele cles cli tine Se aos 28 12 
Seren Mlets rains, (AIAR) Ji} oes. cil aic.k s Goo selec ate at cd dibare owen 30 00 
eee Pere ST A gk OR ys ue ee a ne te ante 25 00 


Cost of grain mixture in wide rations, $1.26 per cwt. 
Cost of grain mixture in narrow rations, $1.34 per cwt. 


TasBLe 6, Ration FED Lor A, DECEMBER I5TH TO APRIL 3D, 110 DAYS 


Foop Epes pbs ae Cost 
Brag b los. amixed) HAY. 2. ony cc. os ek 359.98 | 3,599.82 III. 42 51.43 
myo4. ~ pea-and-oat hay. .:........ T29F 5000 707,416 25.56 8.52 
2 ET USGPRUS IE COREE A a) ae annem ee 61.60 624.80 30.80 5.50 
Ste! REALE c e2. 225-98 Sey lanals shoes Nos 570.24 | 3,488.56 287.50 74.84 
LNCLIGT ES tI eh 2) 5 at ee 1,121.32 | 8,420.34 455.28 140.29 


8,420.34+(455.28 X25) 
= 8.4 


Miet32 
Nutritive ratio—1:8.4 
1121 .32+8420.34+ (455.28 X21) = 10566.04 lbs. total nutrients. 
10566 .04+58 = 182.17 lbs. total nutrients per lamb. 


42 


BULLETIN 305 


TABLE 7. RATION FED LoT B, DECEMBER I5TH TO APRIL 3D, IIO0 DAYS 


9,941 lbs. 
20508 


5,940 “ 


Foop 


mixed hay...... 
pea-and-oat hay. 


8517.02 


+ (447.57 X24) 


1144.02 


Nutritive ratio—1 : 8.3. 
1144.02+8517.02+(447.57 X24) = 10668 .07 lbs. total nutrients. 
10668 .07 + 58 = 183.93 lbs. total nutrients per lamb. 


o)9.\9..0! eel eit s is 


aCe CW ORCICt. D 


570.24 


417.52 
156.26 


1,144.02 


Lbs. 

Fat Cost 
129.23 59.65 
30.84 10.28 
287.50 74.84 
447 .57 144.77 


Tas_Le 8. ‘RATION FED Lot C, DECEMBER I5TH TO APRIL 3D, IIO DAYS 


Foop 


13,655 lbs. mixed hay..... 


“ 


2,750 
8,890 “ 


10963 ..97 + (1026.87 X24) 


pea-and-oat hay 
FOLLY 6 EP Byars 


ee 


2529.40 


Nutritive ratio= 1:5.2 


2529.40+10963.97+(1026.87 X24 


—— eae 


Lbs. 
Pro. 


573-51 
209.00 


1,746.89 


2,529.40 


Lbs. 
Gaye 


5735-10 
1,141.25 


4,087.62 


10,963.97 


15803 .83 + 86 = 183.77 lbs. total nutrients per lamb. 


Lbs. 


iat Cost 
177.52 81.93 
41.25 13.75 
808.10 TI9ATg 
1,026.87 214.81 


= 15803. 83 lbs. total nutrients. 


TABLE 9. RATION FED LOT D, DECEMBER it  DECEM eee TO APRIL 3D, IIO0 DAYS 


11,832 lbs. 


2,458 


Foop 


mixed hay..... 
pea-and-oat hay 
SUAgE De. eee clns 


II014.3 


3+(1044.99 X23) 
2523.04 


Nutritive ratio—1 :5.3 
2523 .04+11014.33+(1044.99 X21) = 15888.60 lbs. total nutrients. 
15888 .60 + 87 = 182.63 lbs. total nutrients per lamb. 


ee 
© fe © 08) \0\« s7< 
Oe 


Cy i OMe 


eens eereaee 


=5:-3 


1,746.89 


Wes. 
Pro. 


496.94 
186.81 


92.40 


2,523.04 


Lbs. 
CoE 


4,969.44 
I ,020.07 


937 .20 


4,087.62 


II 014.33 


Lbs. 


Fat [=| & a Cost 
153.82 79.99 
36.87 12.29 
46.20 8.25 
808.107 119.13 
1,044.99 210.66 


/ 
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TABLE 10. TOTAL GAIN OF LAMBS, DECEMBER I5TH TO APRIL 3D, IIO 


DAYS 


Num- | Weight, | Average Weicht Average Average| Cost 
ar ber of | Decem- p « fl y 4 
lambs | ber 15 lamb Pr 3 | lamb gain lamb gain 


A 58 | 3,258 Bob 2! I 4s576 7840 | 11,318 Ia, 106 
B eh eee 55. 50s Aye 7h 2 QII 15.7 159 
Cc 86 | 4,846 SO. 1 Osa72 75.3 1,626 18.9 132 
Ns ca 32 87 | 4,983 Sy RLU Ommy Fa iar" S244) 2087 2ae8 .096 


In working out the total nutrients, the fat is multiplied by 24 before 
being added to the protein and carbohydrates in order to put all the con- 
stituents on an approximately equal basis. 

The nutritive ratio of the rations fed was wider than planned, but 
the relative difference between the wide and the narrow rations was ap- 
proximately as planned. (Tables 1, 2, 3, 4.) 

The weights of each lot, the average of each lot on December 15th and 
April 3d, the total gain and the average gain for each lamb, and the cost 
of 1 pound of gain for each lot, are given in Table to. 

We can now discuss the advantages of narrow rations over wide ra- 
tions, both with and without succulence in the ration. 


NARROW VERSUS WIDE RATIONS 


1. With silage for succulence.— Under this head Lot D may be com- 
pared with Lot A. On December 15th the lambs in Lot D averaged 57.3 
pounds per lamb. On April 3d they averaged 82.4 pounds per lamb, a 
gain per lamb for Lot D of 25.1 pounds. This gain cost 096 per pound 
with a ration having a nutritive ratio of 1:5.3. (Tables 9, 10.) On 
December 15th Lot A averaged 56.2 pounds per lamb. On April 3d 
the average weight was 78.9 pounds per lamb, a gain of 22.7 pounds per 
lamb for Lot A. The cost per pound of gain in Lot A was .106 with a 
ration having a nutritive ratio of 1:8.4. (Tables 6, Io.) 

From the above we must conclude that the ration with a nutritive 
ratio of 1:5.3 was more effective than the one with a nutritive ratio of 
1:8.4. The amount of total nutrients fed Lot D per lamb for the r1o 
days was 182.63. (Table 9.) The amount of total nutrients fed Lot 
A per lamb for 110 days was 182.17. (Table 6.) Therefore the better 
gain at a less cost per pound, as shown above, must be attributed to the 
protein in the ration fed Lot D in excess of the protein in the ration fed 


Lot A. 
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2. Without succulence-—'To compare a narrow with a wide ration 


without succulence, Lot C may be compared with Lot B. The lambs in 
Lot C averaged 56.4 pounds on December 15th. On April 3d they 
weighed an average of 75.3 pounds, a gain of 18.9 pounds per lamb. 
This gain cost .132 per pound with a ration having a nutritive ratio of 
1:5.2. (Tables 8, 10.) Lot B averaged 55.5 pounds per lamb on De- 
cember 15th, and 71.2 pounds per lamb on April 3d, a gain of 15.7 
pounds per lamb. This gain cost .159 per pound with a ration having 
a nutritive ratio of 1:8.3. (Tables 7, 10.) 

Again the better and cheaper gain was made with the narrow ration. 
Lot C was fed 183.77 pounds of total nutrients per lamb in the 110 days; 
Lot B, 183.93 pounds of total nutrients in the same time. Therefore, 
as with Lot D above, the better and cheaper gains must have been due 
largely to the greater amount of protein in the ration fed Lot C. 


THE VALUE OF SUCCULENCE IN THE RATION 


Two good comparisons are possible to show the value of succulence 
in the ration. Lot A was fed a wide ration with silage for succulent 
food, and Lot B a wide ration without silage. Lot D was fed a narrow 
ration with silage, and Lot C a narrow ration without silage. 

Comparing Lot A with Lot B, we see that the lambs in Lot A made 
an average gain of 22.7 pounds at a cost of .106 per pound. The lambs 
in Lot B made an average gain of 15.7 pounds at a cost of .159 per 
pound. The nutritive ratio of Lot A’s ration was 1:8.4; that of Lot B 
was 1:8.3. Lot A was fed 182.17 pounds of total nutrients per lamb in 
the 110 days; Lot B, 183.93 pounds. (Tables 6, 7, 10.) 

Comparing Lot D with Lot C, the result is the same. Lot D received 
amnarrow ration with silage. The average gain for Lot D was 25.1 
pounds at a cost of .096 per pound. Lot C received a narrow ration 
without silage. The average gain for the lambs in Lot C was 18.9 
pounds at a cost of .132 per pound. The nutritive ratio of Lot D’s 
ration was 1:5.3, and that of Lot C was 1:5.2. Lot D received 182.63 
pounds of total nutrients per lamb in 110 days, and Lot C 183.77 pounds. 
(Tables 8, 9, 10.) 

From these comparisons we must conclude that the silage was a great 
advantage, both in the wide and in the narrow ration. The amount of 
total nutrients fed per lamb was practically the same in every case. 
The advantage was clearly with the narrow ration with silage over the 
narrow ration without silage, and with the wide ration with silage over 
the wide ration without silage. 


‘ 


NOTES ON “ APOPLEXY ” 


” 


No cases of “apoplexy” occurred in the Cornell Experiment from 
over-feeding or from the feeding of narrow rations, either during the 
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course of the regular experiment, December 15th to April 3d, or with 
the lambs kept up to May 8, 1911, for further data concerning the cause 
of “ apoplexy.” 

The lambs were all weighed April 3d, and this date marked the close 
of the regular experiment, as has been shown. From April 3d to April 
8th the lambs were fed as usual in their several pens. On April 8th, 275 
lambs were selected for shipment. This left 14 ewes and 27 wethers of 
a rather poorer quality than those selected for shipment. It was de- 
cided to feed these lambs about a month longer for further observations 
on the cause of “ apoplexy.” 

The ewes were fed as one lot for a check and the wethers as the ex- 
perimental lot. Both lots were fed the same narrow grain ration as fed 
to Lots B and C during the regular experimental period. (Tables 3, 4.) 
They were fed no silage after the first three days, being given mixed hay 
alone for roughage. In the pen of ewes each ewe had a single feeding 
place in the rack, but the space in the pen was large enough for more 
exercise than they had had formerly. With the wethers, however, there 
were more feeding places in the rack at all times than there were lambs, 
so that each lamb could gorge himself if he wished. The 14 ewes were 
fed 10 pounds of grain per day up to May 8th, when this special exper- 
iment closed. This amount was what they would eat up clean. The 
conditions for them were the same as they had been since December 
15th, except that the lambs had more exercising area. 

The 27 wethers were started April 8th on 10 pounds of grain, and on 
the 9th this amount was doubled. On April 15th five wethers were 
taken out and slaughtered, but the amount of grain was not decreased. 
On April 24th seven more wethers were slaughtered and the same amount 
of grain continued. The wethers now began to leave grain, which was 
removed at each feeding time when fresh grain was put in. On May 
Ist seven more were slaughtered and on May 8th those remaining were 
slaughtered. The grain was kept at 20 pounds regardless of the number 
of wethers, and the amount uneaten was removed before the next feeding. 
Thus, every lamb was allowed to eat all he possibly could at any time 
from a narrow ration. 

No lamb was lost in either lot due to “apoplexy.” One wether died 
on April 11th due to other causes than “ apoplexy,” as will be shown in 
the report of the autopsy in this case. 

From this supplementary trial and the regular experiment, the conclu- 
sion is that neither over-feeding nor the feeding of rations with a nutri- 
tive ratio of 1:5 may be looked on as a cause of “apoplexy.” The nega- 
tive conclusion from the experiment of 1910-11 agrees with the results 
in the preliminary trial at Mr. Shepard’s farm so far as the feeding of 
narrow rations is concerned. The results from over-feeding do not 
check so well with the results obtained there, in that losses from “ apo- 
plexy ” were suffered from over-feeding at Mr. Shepard’s farm. It 
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may be said, however, in explanation of this last point, that the lambs 


given an opportunity to over-feed in the Cornell Experiment were not 
in so good a condition as those in the previous experiment. The con- 
clusion from both years is clear that if care is taken in keeping the pens 
full the loss from over-feeding will be reduced to a minimum. 

Altogether, from December 15, 1910 to May 8, 1911, 5 lambs were 
lost from the number under experiment. The following report was re- 
ceived from the New York State Veterinary College covering their 
autopsies :* 


TABLE I1. AUTOPSIES OF WINTER LAMBS 


Date of examination of lambs Autopsy 
| 
danudry: 95. TOLL 0.03 d 2025-2 “Autopsy negative.” 
£ Gist TUG Gime Oee Ae a ““Lamb noticed sick at night, found dead in the morn- 


ing. Intestines dark. Liver friable, small whitish 
spots 2-5 mm. diameter.” 


Gua STOUT. e525). Aw “Autopsy negative.’’ (Autopsy by Dr. J. N. Frost, 
New York State Veterinary College. ) 
April 7 ETON 2, Sade See ete ‘‘ Inflammation of small intestines.’ 
PE ALOU taas keepers ‘“‘ Congestion of the mucous membrane of the cecum.” 


“In most of these animals there was found a congestion or inflam- 
mation of the intestines. It is probable that most of them died from in- 
testinal trouble, either catarrhal inflammation or hemorrhagic inflamma- 
tion of the small intestines or cecum.” 


SUMMARY OF OBSERVATIONS AT CORNELL UNIVERSITY, IQIO—II 


Cause of “ apoplexy” 


Nothing can be added to the summary given on page 46, Bulletin 285, 
as to the cause of “ apoplexy.’ All the observations made in 1910-11 led 
to negative conclusions, since no losses were suffered from this disease. 
The results of the feeding trials in both years show that apoplexy is not 
caused from feeding rations as narrow as 1:5. As for over-feeding, it 
is advised to have care in this regard and to keep the pens full, with pa 
one feeding place in the rack for each lamb. 


Amounts of protein to feed 


The results at the Cornell Station bear out the results at the Shepard 
farm. Rations with a nutritive ratio of 1:5.3 gave relatively better results 


* Reported by Dr. D. H. Udall, New York State Veterinary College, Ithaca, N.Y. 


ee 
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than wider rations. The wider ration with silage gave better results 
than the narrow ration without silage, but this was evidently due to the 
silage since the wide ration without silage gave the poorest results of 
all. A ration of 1:5 is advised as a good standard for this class of 
feeding stock. 


Value of succulence 


The results of this experiment show that silage is of great advantage 
in the ration, and should be used when obtainable. The cheapest gains 
were made with a narrow ration with silage. The next cheapest gains 
were made with a wide ration with silage, the succulence of the ration 
overcoming the tendency to produce lower gains with less protein in the 
ration. The most economical ration was that with a nutritive ratio of 
1:5.3, with silage for succulence. This ration produced the largest gains 
at the lowest cost per pound of gain. 
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INTRODUCTORY NOTE 


As chairman of the committee on nomenclature of the American Peony 
Society and also the person in general charge of the cooperative peony 
studies at Cornell undertaken by the Society and the Department of Hor- 
ticulture, the writer is pleased to present to peony lovers a fourth report 
on the progress of this investigation. 

This report, like the last published in May, 1910, and reprinted through 
the financial aid of an interested amateur peony grower, is the work of 
Mr. Leon D. Batchelor, now professor of horticulture in Utah State 
Agricultural College, assisted as before by Messrs. Farr and Dauphin. 
While the field work involves technical skill and discriminating ability of 
a high order, the work of classifying and editing the field notes is also 
very considerable. In this as well as in the field work, Mr. Batchelor has 
rendered excellent service. Such assistance as he has received has been 
gratefully acknowledged. The whole study has been truly cooperative. 
It is now approaching the final stages when the important question of 
eliminating large numbers of mediocre varieties should receive the 
thoughtful consideration of the Society. Another important step should 
be the establishment of a registry board to pass upon the merits of new 
varieties before these are officially recognized. Such a step would do 
much toward suppressing the introduction of many kinds of little or no 


value except in the eyes of the originator. 
JOHN CRAIG. 
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CLASSIFICATION OF THE PEONY 
Leon D. BATCHELOR 
PROGRESS OF THE STUDY 


During the season of 1910 the work of peony classification was con- 
tinued as outlined in Bulletin 278. Many additional varieties were identi- 
fied, and a large number of synonyms were established. 

There are still a few prominent varieties missing from this classifica- 
tion which could not be found in the nurseries visited and which do not 
occur in the Cornell trial plots. The classification at present, however, 
contains at least ninety-five per cent of the important commercial 
varieties. 

The commercial collections, which were started in the fall of 1907, pro- 
duced an abundance of typical blooms the past season. The entire plot 
was carefully gone over and each firm’s collections checked up as regards 
identity of varieties, synonyms, etc. 

At the end of the season a report was sent to each donator stating the 
findings of the committee. 

Studies were also made in the nurseries of several firms in the eastern 
part of the country. 

It was the intention of the writer and Professor Craig to draw up an 
identification key to this entire classification. During the rush of the 
blooming season, however, it was impossible to constiuct such a key and 
at the same time inspect the vast number of varieties necessary to com- 
plete the classification and synonym list. It was found impracticable to 
construct such a key after the blooming season was over by the descrip- 
tions alone, without the aid of the blooms themselves for comparison. In 
fact, the peony is so variable under different conditions, that the practi- 
cability of the identification key may itself be questionable. It should be 
thoroughly tried out before any key is incorporated in the final report. 

During the entire work the writer has been impressed with the large 
number of only medium varieties which are being continually originated 
and propagated by the trade. It is probably a conservative statement to 
say that the peony interests of the country would be better off if about 
seventy-five per cent of the varieties were destroyed and future propa- 
gation made from the remaining twenty-five per cent of superior varie- 
ties. It is not that these seventy-five per cent of the varieties are posi- 
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tively unattractive; far from it. But the remaining twenty-five per cent 
fill every purpose and have many more virtues than the only medium to 
inferior sorts. By discarding the mediocre or poor sorts and selling only 
the more desirable varieties the customers would be even more infatuated 
with this beautiful flower, and a more extensive and higher class trade 
would be built up, to the benefit of all concerned. 

It would also seem highly desirable before a new variety is brought 
into the trade to have it shown at the American Peony Society’s annual 
exhibit and passed upon by a standing committee of the society appointed 
for this purpose. If the new sort proves to be something exceptionally 
fine, the society’s stamp of approval and commendation should be a valu- 
able asset in the sale of the novelty. When a new variety is not at least 
equal if not superior to the similar varieties in the trade, the originator 
could hardly expect the support of a society already overburdened with 
too many sorts. 

Permanent plots have been started on the Experiment Station grounds 
for the culture of varieties of which the identity is reasonably certain. 
As other varieties are classified, or new ones appear in the trade from 
time to time, they should be added to this planting, that an authentic, 
complete, permanent collection may become established for the advance- — 
ment of the peony interests of the country. 

Throughout the entire season Mr. Jos. Dauphin and Mr. B. H. Farr 
were in almost constant consultation with the writer in identifying vari- 
eties and establishing synonyms. A great deal of credit is due these 
gentlemen for their tireless effort and hearty cooperation with the Ex- 
periment Station in conducting this work. In fact, if the writer had 
been denied the aid of Mr. Dauphin’s vast knowledge of varieties, and 
Mr. Farr’s’ constant interest and self-sacrificing spirit, the completion of 
the work would hardly have been possible. 

Acknowledgment is also due the several members of the American 
Peony Society, who have so kindly cooperated in answering many ques- 
tions concerning the identity of varieties. Prof. A. P. Saunders has very 
materially aided in the work by his valuable suggestions and accurate 
work in proofreading. The American Peony Society is also greatly in- 
debted to Professor Craig for his constant interest and wise guidance in 
the conduct of this work. 
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VARIETIES FOR CUT FLOWERS AND LANDSCAPE OR BOR- 


DER PLANTING 


The committee has frequently been called upon by amateur growers to 


recommend varieties of peonies for different purposes. 


We therefore 


include the following list of very desirable sorts which include some of 
‘the most valuable varieties in the trade: 


WELL RECOMMENDED VARIETIES OF PEONIES 


For Cut Flowers 
Festiva Maxima 
Couronne d’Or 
Duchesse de Nemours 
Baroness Schroeder 
Albatre 
Alba Sulfurea 
Madame Crousse 
Madame Calot 
Madame de Vernéville 
Boule de Neige 
Avalanche 
Duc de Wellington 


For Cut Flowers 
Achille 
Albert Crousse 
Dorchester 
Floral Treasure 
La Perle 
Madame Lemoine 
Marguerite Gérard 
Marie d’Hour 
Miss Salway 
Mademoiselle Léonie Calot 
Madame Emile Gallé 
Venus 


For Cut Flowers 
Gloire de Charles Gombault 
La Tulipe 
Jeanne d’Arc 


White 


For Landscape 


Octavie Demay 
Marie Jacquin 
Baroness Schroeder 


Albatre 


Duchesse de Nemours 
Alice de Julvécourt 
Madame de Vernéville 


Festiva 


Marie Lemoine 
Couronne d’Or 
Madame Bréon 


La Rosiére 


Albiflora the Bride 


Avalanche 


Festiva Maxima 


Pale Pink 
Achille 


For Landscape 


Eugéne Verdier 
Eugénie Verdier 


Dorchester 


Floral Treasure 
Marie d’Hour 
Triomphe de l’Exposition de Lille 


Venus 
La Perle 


Marie Crousse 
James Kelway 


Pink and White 


For Landscape 


Umbellata Rosea 
Golden Harvest 
Madame Costé 
Madame de Vatry 


Thérése 


Princess Beatrice * 
Beauté Frangaise 


Philomele 
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Deep Pink 


For Cut Flowers 
Madame Ducel 
Lamartine 
Monsieur Jules Elie 
Livingstone 
Monsieur Boucharlat ainé 
Souvenir de l’Exposition Universelle 
Madame Lebon 
Général Bertrand 
Modeste Guérin 
Edulis Superba 
Alexandre Dumas 
Madame Muyssart 
Kelway’s Queen 


For Cut Flowers 
Félix Crousse 
Louis Van Houtte 
Henry Demay 


For Landscape 
Madame Ducel 
Livingstone 
Monsieur Boucharlat ainé 
Souvenir de 1l’Exposition Universelle 
Madame Lebon 
Général Bertrand 
Modeste Guérin 
Edulis Superba 
Madame Muyssart 
Alexandre Dumas 
Modele de Perfection 


Red 


For Landscape 
Fulgida . 
Félix Crousse 
Augustin d’Hour 
Louis Van Houtte 
De Candolle 
Henry Demay 
Dr. Caillot 


Deep Red 


For Cut Flowers 
Delachei 
Prince de Talindyke* 
Constant Devred 
Nigricans 
Madame Becquet 
Pierre Dessert 
Rubra Superba 


For Landscape 
Delachei 
Monsieur Martin Cahuzac 
Stanley (Kelway) 
Raphael 
Madame Becquet 
Adolphe Rousseau 


*T think Prince de Talindyke should not be recommended. The variety has only 
a local existence, and is, I believe, a miswriting of Prince de Salm Dyck or a kind 
that had lost its name. The European lists contain no Prince de Talindyke, and 
we should find out what its right name is before recommending it. 


A. P. Saunders. 


While the origin of Prince de Talindyke is unknown, and it is possible it may 
exist under another name, it is a fact that no duplicate of it has been found in 
the Cornell plot, nor in any other collection visited by the Committee. In freedom 
of bloom, length of stem, and durability, when shipped it is not surpassed by any 
other dark crimson. In color and habit of growth, it differs from Prince de 
Salm Dyck. B. H. Farr. 
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ADDITIONAL NOTES AND CORRECTIONS TO DESCRIP- 
TIONS IN BULLETIN 278 


Général Bertrand, page 231. “ Rosetta’’ should be added as a synonym 
of this variety. 

La Coquette, page 232. Should be spelled thus, rather than as noted in 
former bulletin. 

Delachei, page 233. ‘“‘ Emperor William” should be added as a syno- 
nym of this variety, and the name should be “ Delachei” instead of 
“ Delache.” 

Monsieur Dupont, page 233. “ Merveilleuse” should be added as a 
synonym of this variety. 

Rubens, page 239. Should be classed as a medium variety rather than 
inferior. 

Charles Gosselin, page 241. This is not a true synonym of “* Anemone- 
flora rubra.” ‘The varieties were simply mixed in the plots. 

Petite Renéc, page 242. Under remarks: it is the opinion of the com- 
mittee that ‘* Hinodesekai’”’ is not identical with the above sort. 

Madame de Bollemont, page 243. Should be spelled thus, rather than 
as noted in above bulletin. 

Armand Rousseau, page 243. Should be spelled thus, rather than as 
noted in above bulletin. 

Edouard André, page 243. Correct to a medium variety, with good 
landscape qualities; medium bloomer, with a medium stem. 

Thurlow’s Double Red, page 244. This so-called variety seems to be 
identical with “ Dr. Caillot ” (Verdier). . 

Fulgida, page 245. “ Brennus”’ should be added as a synonym of this 
variety. 

Grandiflora Nivea Plena, page 248. Should be early rather than mid- , 
“season. 

Lutea Plenissima, page 249. “Victor Durufle” should be added as a 
synonym. 

Duchesse de Nemours, page 249. “ Diamond” should be added as a 
synonym. 

Alexandre Dumas, page 252. Should be spelled thus, rather than as it 
occurs in the aforementioned publication. “ Rosamond” should be 
added as a synonym. 

Victoire Lemon, page 253. “Anna” and “ Phrynnée ” should be added 
as synonyms. 

Philoméle, page 254. “Miss Brice” should be added as a synonym. 


[The plants seen under the name “ Miss Brice” are Philoméle; but it is not at all 
certain these were the same as the original Miss Brice, introduced by Kelway as 
one of their seedlings, and it is very likely that the true Miss Brice will be found 
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to be a distinct variety and not a synonym. This is an example of many similar 
cases in which a name may be mistakenly classed as a synonym, because the plant we 
found so labeled may not be correct. It is as if we should come across a pink 
peony labelled [Festiva Maxima that was identical with Edulis Superba, and should 
conclude that Festiva Maxima was a synonym of Edulis Superba. B. H. Farr.] 

Prolifera Tricolor, page 254. “ Prolifera” should be added as a 
synonym. 

Duc de Cazes, page 256. ‘“ Comte de Cayes”’ should be added as a 
synonym, although very likely a mere error in spelling. 

Edulis Superba, page 257. Under synonyms: information on the iden- 
tity of “ Sainfoin”’ and “ Glorie de Douai”’ indicates that these sorts are 
distinct varieties, even though they were merely “ Edulis Superba” 
falsely labeled in the Cornell plots. (See note on “ Miss Brice.’’) 

Baron James de Rothschild, page 259. “Lord Roberts” should be 
added as a synonym. 

Carnea Elegans, page 262. Should read, originated by Calot. 

Good variety rather than poor. 

Strong variety rather than weak. 

Medium variety rather than dwarf, 

Free rather than medium bloomer. 

Princess Maud, page 263. Kemarks—Very similar to “ Duc de Wel- 
lington.”’ 

Dr. Bretonneau, (Verdier), page 263. The following so-called sorts 
should be added as synonyms: “ Rosea Superba’”’ (this also is oftener a 
synonym of ‘“ Modeste Guérin’’), “Rosea Plenissima Superba,” “ Nell 
Gwynn,” “Marquis Ito,” “Madame Modeste,” “ Active,” “ Fairy 
Queen,” “ Isabella Karlitzky,” “ Lady Leonora,” “ Reevesiana,” “ Frina,” 
and “ Thisbé.” 

Duchesse d’Orleans, page 267. “ Plena Variegata”’ should be added as 
a synonym. 

Decaisne, page 269. There is some doubt as to the identity of this 
variety. . 

André Lauries, page 271. This variety should be known as “ Fra- 
grans,”’ as it was introduced from China, in 1805, by Sir Joseph Banks 
under the latter name. The following synonyms should be added: 
“American Beauty,” “ Edulis,” “ Edulis Fragrans,” “ Chinensis Rubra,” 
“ Fragrantissima,”’ “ Mons. Charles Leveque” (here a variety under the 
name Mons. Charles is meant, since the variety Charles Leveque, intro- 
duced from Holland, is a synonym of Mlle. Léonie Calot.— B. H. Farr), 
and “ Rosea Plenissima.” 

Madame Emile Lemoine, page 273. Added note: prominent carmine 
flecks occur on the central petals. 
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Dr. Caillot, page 274. “ Thurlow’s Double Red” should be added as 
a synonym. é‘ 

La Brune, page 276. Should be described as loose semi-double rather 
than semi-rose type; in fact, it is nearly single in some cases. 

Empereur Nicolas, page 278. Iemarks — There is another “ Emperor 
Nicolas ” in the trade, of a dark purple garnet color 4 (165). 

Mademoiselle Léonie Calot, page 280. ‘“ Monsieur Charles Leveque ’ 
should be added as a synonym. The latter variety has also occurred as a 
synonym of “ André Lauries.” 

Delicatissima, page 284. 

Description in detail — Green flecks and a cream white color are char- 
acteristics which frequently distinguish the blooms of this variety. 

Remarks — “ Delicatissima ’’ usually blooms about two days later than 
“Floral Treasure,’ has a more erect habit, has a small crown, and is a 
tint darker when closely compared with “ Floral Treasure.” 

Globosa, page 286. Description in brief should read: “ Medium to 
large, fading to cream white.” 

Carnea Humei, page 287. Should be described as early, rather than 
very late season. (The correct name is Humei Carnea.) 

Lamartine, page 288. Should be classed a rose type bloom, uniform 
color tnroughout, rather than “guards and collar fading rose white.” 
[There is another Lamartine. Introduced by Lemoine in 1908. Deep 
violet rose with wide silvery border. Very tall. Rose type.—B. H. 
Farr. ] 

“Gigantea”’ and “ Habid” should be added as synonyms. 

Livingston, page 289. “ Adele” should be added as a synonym. 

Maréchal Vaillant, page 293. “ Lee’s Grandiflora’” should be added as 
a synonym. 

Eugene Verdier, page 293. Should be described as very erect habit. 

Lafayette, page 294. Should be, originated by Dessert, 1904. De- 
scription, rose bloom, silver tipped. 


bf 


INDEX TO VARIETY DESCRIPTION 


“Emma” should be added, page 257. 
‘““Madame Bréon” should be added, page 261. 


DESCRIPTION OF VARIETIES 


In the following descriptions the varieties of peonies are classified into 
eight groups: Single, Japanese, Anemone, Semi-double, Crown, Bomb, 
Semi-rose, and Rose. For a discussion of the above classification see _ 
Bulletin 278, page 227. 
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EXPLANATORY REMARKS 


A slightly different method of indexing has been used this year, in 
that the varieties are arranged alphabetically as they are commonly 
spoken of; whereas in previous publications, in case of the presence of 
a surname the variety was listed under this rather than the given name. 
This method has caused some confusion; however, as it was in use when 
the writer took up the work it was followed until this publication, when 
a more simple method was adopted. For example: Alba Sulfurea is 
found under “ A,’’ Georgiana Shaylor under “G,” whereas they would 
formerly have been classified under “ S.” 

The following index includes all varieties classified in Bulletins 259 
and 278 as well as this publication. The descriptions are made in a little 
more detail than previously, especially concerning the plant habit and 
general adaptability of the variety. 

A discussion of the method of describing varieties and color com- 
parisons will be found on pages 223-227 of Bulletin 278. 

The varieties which are described as blooming in clusters should be 
disbudded when grown for cut blooms. 


LIST OF SYNONYMS 
ACTIVE. 


This so-called variety is a synonym of “ Dr. Bretonneau,” originated by Verdier 
in 1854. “Active” appeared suddenly in the trade within recent years from an 
unknown source. 

See “Dr. Bretonneau,” Bulletin 278, page 263. 


ADELE. 


This so-called variety, not found very widely in the trade, is a synonym of 
“ Livingston,” originated by Crousse, 1879. For a description see Bulletin 278, 
page 280. 


, 


ALBA MAXIMA. 


This is a synonym of the well known variety “ Festiva Maxima,” originated by 
Miellez in 1851. “Alba Maxima” has been started on its masquerade since 1900. 


AMERICAN BEAUTY. 


This so-called variety is a synonym of “ Fragrans,” introduced from China by 
Sir Joseph Banks in 1805, since which it has masqueraded under many different 
names. See page 63, 


ANNA. 
This so-called variety which has come very recently into the trade is a synonym 
of “ Victoire Lemon,” originated by Miellez, 1858. 
For description see Bulletin 278, page 253. 
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BRENNUS. 


This so-called variety is a synonym of “ Fulgida,” originated by Parmentier in 
1850. “ Brennus” seems to have come into the trade from unknown sources within 
recent years. For a description of “ Fulgida” see Bulletin 278, page 245. 


CHINENSIS RUBRA. 


This so-called variety is a synonym of “ Fragrans,” introduced, from China by 
Sir Joseph Banks in 1805, since which it has masqueraded under many different 
names. See below. 


COMTE DE CAYES. 


This so-called variety is a synonym of the well known variety “ Duc de Cazes,” 
originated by Guerin in 1850. ‘Comte de Cayes” started on its career from an 
American nursery within recent years. 


DIAMOND. 


This so-called variety, which has come into the trade since 1900, is a synonym 
of “ Duchesse de Nemours” (Calot 1856). 
For a description see Bulletin 278, page 240. 


DUKE OF CLARENCE. 


This so-called variety seems to be a synonym of “ Princess Beatrice,” originated 
by Kelway in 1886. See Bulletin 278, page 250. 


EDULIS. 


This so-called variety is a synonym of “ Fragrans,” introduced from China by 
Sir Joseph Banks in 1805, since which it has masqueraded under many different 
names. See below. 


EDULIS FRAGRANS. 


This so-called variety is a synonym of “Fragrans,” introduced from China by 
Sir Joseph Banks in 1805, since which it has masqueraded under many different 
names. See below. 


EMPEROR WILLIAM. 


It is doubtful if there is a true variety of this name, as there is no record of 
any such being originated. As it has occurred in the Cornell plots it has been 
really “Louis Van Houtte” in one case and “ Delachei” in the other. 


FAIRY QUEEN. 


This so-called variety was supposed to have been originated by Terry, but wher- 
ever it has been seen by the committee it has proved to be “Dr. Bretonneau ” 
(Verdier). 

FRAGRANS. 


Correction to Bulletin 278, page 271. The above variety is wrongly described as 
“André Lauries” in the aforementioned publication. For a correct description 
of “André Lauries” see page 152. These two varieties have been somewhat con- 
fused, and “Fragrans” is more often sold as “André Lauries” than otherwise. 

“Fragrans ”’ was introduced from China by Sir Joseph Banks in 1805, while 
“André Lauries” was originated by Crousse in 1881. 
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Synonym —“ Fragrans” is also found in the trade under the following names: 
“ American Beauty,” ‘‘Edulis,” “ Edulis Fragrans,” ‘“Chinensis Rubra,” “ Fra- 
grantissima,” “ Monsieur Charles Leveque,” and “ Rosea Plenissima.” These names 
should be stricken from the trade as they are synonyms of “ Fragrans” pure and 
simple. 

FRAGRANTISSIMA. 

This so-called variety is a synonym of “Fragrans,” introduced from China by 

Sir Joseph Banks in 1805, since which it has masqueraded under many different 


names. See page 63. 
FRINA. 


This so-called variety, which has recently appeared in the trade from European 
nurseries, is a synonym of “ Dr. Bretonneau”’ (Verdier). 
For a description see Bulletin 278, page 263. 


GALENE. 


Note: Same as “ Stewart’s America.” 


GIGANTEA. 


This so-called variety is a synonym of the well known variety “ Lamartine,” 
originated by Calot in 1860. “Gigantea” has suddenly appeared in the trade 
from unknown sources since 1900. 

“Dr. Bretonneau” (Verdier) has also been found masquerading under the 


name of “ Gigantea.” 
HABID. 


This so-called variety is a synonym of the well known variety ‘“ Lamartine,” 
originated by Calot in 1860. “ Habid” has suddenly appeared in the trade from 
unknown sources since 1900. 


ISABELLA KARLITZKY. 


“Dr. Bretonneau” (Verdier) often appears in the trade under the above name. 
The true variety is described in Bulletin 259, page 142. 


LADY LEONORA. 


This so-called variety is a synonym of “Dr. Bretonneau” (Verdier), “Lady 
Leonora Bramwell,” etc. 
See “ Dr. Bretonneau,” Bulletin 278, page 263. 


LEE’S GRANDIFLORA., 


This so-called variety is a synonym of “ Maréchal Vaillant,” originated by Calot 
in 1867. “Lee’s Grandiflora” came to public notice very recently. 


LORD ROBERTS. 


This so-called variety is a synonym of “ Baron James de Rothschild,” originated 
by Guerin in 1850. “ Lord Roberts” suddenly appeared in the trade from un- 
known sources about 1900. 


a a ee 
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MADAME MODESTE. 


This so-called variety is a synonym of “Dr. Bretonneau,” originated by Verdier 
in 1854. ‘“ Madame Modeste” appeared suddenly in the trade within recent years 
from an unknown source. , 

See “Dr. Bretonneau,” Bulletin 278, page 263. 


MARIE STUART. 
A. variety occurring in the Cornell plots under this name is identical with 
“Venus.” There is a “ Marie Stuart” (Calot), however, which is entirely unlike 
the above. See Bulletin 278, page 255. 


MARQUIS D’LORY. 
This so-called variety is a synonym of “ Virginie,” originated by Calot in 1856; 
it began its masquerade as “ Marquis d’Lory ” since 1900. 


MARQUIS ITO. 


This so-called variety is a synonym of “Dr. Bretonneau,” originated by Ver- 
dier in 1854. ‘“ Marquis Ito” appeared suddenly in the trade within recent years 
from an unknown source. 

See “Dr. Bretonneau,” Bulletin 278, page 263. 


MERVEILLEUSE. 
This so-called variety, which has appeared in the trade since 1900, has proved 
to be a synonym of “ Monsieur Dupont,” originated by Calot in 1872. 
For a description see Bulletin 278, page 233. 


MISS BRICE. 


This so-called variety, which was supposed to have been originated by Kelway 
in 1888, has proved to be “ Philoméle,” originated by Calot in 1861. 


MONSIEUR CHARLES LEVEQUE. 


This so-called variety, sent to the Cornell plots from Europe, proved to be a 
synonym of “ Mademoiselle Léonie Calot,” originated by Calot in 1861. 


MONSIEUR DOFFREY. 


This so-called variety has come into the trade within recent years. Is a syno- 
nym of “ Fragrans.” 
See “ Fragrans,” page 63. 
MRS. SAGUTE. 
This so-called variety of unknown origin is a synonym of “ Madame Ducel,” 
originated by Mechin in 1880. For a description see Bulletin 259, page 132. 


NELL GWYNN. 


This so-called variety is a synonym of “Dr. Bretonneau,” originated by Verdier 
in 1854. “Nell Gwynn” appeared suddenly in the trade within recent years from 
an unknown source. 

See “Dr. Bretonneau” (Verdier), Bulletin 278, page 263 
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PAPILIONACEA. 
This so-called variety is identical with “ Whitleyi” and should be known as 
such. “ Whitleyi” was found in the trade as early as 1820 and was supposed to 


have been originated by Whitley in 1808; while ‘“ Papilionacea” has come forth 
since 1900. For a description of “ Whitleyi”’ See page 106. 


PEARL. 
This so-called variety has proved identical with “ Venus.” 


PERFECTION. 
(This is not Richardson’s) 


This so-called variety is a synonym of “ Madame Courant,” originated by 
Courant in 1850. 
For a description see page 8o. 


PHOENICA VARIEGATA. 


This so-called variety, which came into the trade from unknown sources since 
1900, is a synonym of ‘“ Madame Courant,” originated by Courant in 1850. For 
a description see page 8o. 

PHRYNNEE. 

This so-called variety seems to be a synonym of “ Victoire Lemon,” originated 
by Miellez, 1858. 

For a description, see Bulletin 278, page 253. 


PLENA VARIEGATA. 


This so-called variety has appeared in the American trade within recent years; 
wherever it has been seen it has proved to be a synonym of “ Duchesse d’Orleans.” 
For a description see Bulletin 278, page 267. 


PRINCESS MAY. 


This so-called variety has proved identical with “Venus,’ 
‘about twelve years before it appeared as “ Princess May.” 


, 


which was in the trade 


PROLIFERA. 
This is a synonym of, and should be known as, “ Prolifera Tricolor,” originated 
by Lemon in 1825. For a description of the variety see page 254, Bulletin 278. 


, 


QUEEN ESTHER. 


This so-called variety is a synonym of “ Madame Costé.” 
For*a description see page 100. 


QUEEN VICTORIA. 

This well known variety has been in the trade since 1830 and everywhere it has 
- appeared it has proved identical with “ Whitleyi,’ another well known sort orig- 
inated by Whitley in 1808. It should be known only as “ Whitleyi,” and “ Queen 
Victoria” and its many other synonyms stricken from the trade lists. For a de- 
scription of “ Whitleyi” see page 106. 

Note: There is, however, a variety “ Queen Victoria” originated by Kelway 
within recent years. See page 93. 
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REEVESIANA., 


(Verdier). 


If there is a genuine variety by this name, it is not known to the committee. 
Wherever it has been seen by the committee it has proved to be “ Dr. Bretonneau’ 


ROSA BARRY. 
This so-called variety, which was supposed to have originated in Ellwanger & 
Barry's nurseries, has proved to be ‘“ Whitleyi.” 


For a description of “ Whitleyi” see page 106. 


ROSAMOND. 
It is very doubtful if there is a true variety of peony by this name. 


Wherever 
it has been seen it has been a synonym of “ Alexandre Dumas.” 
For a description see Bulletin 278, page 252. 


ROSEA PLENISSIMA. 


This so-called variety is a synonym of “ Fragrans,” introduced from China by 
names. 


Sir Joseph Banks in 1805, since which it has masqueraded under many different 
See page 63. 


ROSEA PLENISSIMA SUPERBA. 

This so-called variety is a synonym of “ Dr. Bretonneau,” originated by Verdier 
in 1854. “ Rosea Plenissima Superba” appeared suddenly in the trade within re- 
cent years from an unknown source. 

See “Dr. Bretonneau” (Verdier), Bulletin 278, page 263. 


ROSEA SUPERBA. 
in 1854. 


This so-called variety is a synonym of “Dr. Bretonneau,” originated by Verdier 
“Rosea Superba” appeared suddenly in the trade within recent years 
from an unknown source. 


See “ Dr. Bretonneau” (Verdier), Bulletin 278, page 263. 
Note: 
by Guerin in 1850. 


The above should not be confused with “Dr. Bretonneau,” originated 
See Bulletin 278, page 280. 


“Modeste Guérin” has also been found under the assumed name of “ Rosea 
Superba.” 


ROSETTA. 
This so-called variety appeared in the American trade within recent years. 


It 
is, however, a synonym of ‘“ Général Bertrand,” originated by Guerin in 1845. 
For a description see Bulletin 278, page 231. 


SNOW WHITE. 
This is a synonym of, and should be known as, “ Whitleyi,” 
peonies in the trade. 


one of the oldest 
“Snow White” began its masquerade within recent years. 
For a description of “ Whitleyi” 


see page 106. 


STEWART’S AMERICA. 
This so-called variety 
been in the trade since 
unknown sources within 


is one of the many synonyms for “ Whitleyi,’ which has 
1808. 
Correction to Bulletin 


“Stewart’s America” appeared in the trade from 
recent years. 
250. 


The above was described as a true variety in the 
aforementioned publication before it was known to be a synonym of “ Whitleyi.” 
10 
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THISBE. 


This so-called variety, which has been catalogued by both American and Euro- 
pean growers, has proved to be “ Dr. Bretonneau” (Verdier). “ Thisbé” should 
be stricken from the trade, with the several other synonyms of this well known 
sort. - 

For a description of “ Dr. Bretonneau” (Verdier) see Bulletin 278, page 263. 


THURLOW’S DOUBLE RED. 


Although this variety was supposed to have originated in Mr. T. C. Thurlow’s 
nursery, it seems identical with ‘“ Dr. Caillot,’ originated by Verdier in 1856. 
The committee is of the opinion that it can safely be considered a synonym of 
“Dr. Caillot.” 

Note: The plants on which judgment was passed were sent to the Cornell plots 
by Mr. Thurlow in 1907. 

Correction to Bulletin 278. The above was described in this publication before 
it was known to be a synonym. 


TRIUMPHANS GANDAVENSIS. 


Synonym — This so-called variety is, without doubt, “ Alice de Julvécourt” and 
should be known as such. “ Alice de Julvécourt” was originated by Pele in 1857, ° 
while Triumphans Gandavensis suddenly appeared from unknown sources a few 
years later. For “Alice de Julvécourt” see page 103. 

Correction to Bulletin 259. This sort was wrongly described under the above 
namé in Bulletin 259 before it was known to be a synonym. 


VICTOR DURUFLE. 


It is very doubtful if there is a true variety by this name; wherever it has been 
observed, it has proved to be identical with “ Lutea Plenissima,” and should there- 
fore be known only as a synonym of this well known variety. For a description 
of “Lutea Plenissima” see Bulletin 278, page 249. 
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DESCRIPTION OF VARIETIES 
SINGLE TYPE 
White COUNTESS OF WARWICK. 


Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom— Type of bloom single. Color (total effect) 2 (7) lilac 
white. Jragrance unpleasant X. Blooming time early. Very large size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, very strong, green to reddish green. Bloom- 
ing habit medium. Buds borne in clusters. Foliage well furnished, medium 
to light green, medium size; veins green. 

Commercial value — For cut bloom poor; landscape value good. 

Remarks — Similar to “Flag of Truce” but heavier stem, slightly taller, coarser 
foliage, and more open bloom, “ The Queen” has a lighter foliage and is 
slightly more double. 


FLAG OF TRUCE. 


Species —P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom —Type of bloom single. Color (total effect) lilac white 
3-4 (7); guards clear. Fragrance unpleasant XX. Blooming time early. 
Large size. 

Description of plant —Habit of plant erect, medium to dwarf, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit very 
free. Buds borne in clusters, healthy. Foliage well furnished, medium 
green, medium size; veins green. 

Commercial value — Landscape value extra good single. Variety as a whole extra 
good. 

Remarks — This is a better bloomer than “ Countess of Warwick.” 


THE QUEEN. 

Species —- P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom — Type of bloom single. Color (total effect) lilac white 1 
(7) ; guards slightly splashed. Very desirable, single white bloom. Fragrance 
unpleasant XX. Blooming time early. Large size. 

Description of plant —WHabit of plant erect, medium to tall, compact. Growth 
strong and healthy. Stem medium long, strong, green to reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well fur- 
nished, medium to light green, medium size; veins green. 

Commercial value — For cut bloom poor; landscape value extra good. Variety as 
a whole good. 


DOROTHY. 
Pink 
Species —P. albiflora. Originated by Kelway. 
Donated by Thurlow. 
Description of bloom —Type of bloom single. Form of bloom flat. Color (total 
effect) violet rose 4 (145); guards clear. Single row of guards, smooth car- 
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pels, red stigmas. Fragrance unpleasant XX. Blooming time mid-season. 
Size medium to large. 

Description of plant—WHabit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, medium strong, green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage very well furnished, 
medium to light green, coarse; veins green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


EMILY. ~ 
Species — P. albiflora. Originated by Kelway. 
Donated by Farr. : 
Description of bloom —Type of bloom single. Form of bloom globular. Color 


(total effect) violet rose 1 (154). Double row of petals. Bloom does not open 
up wide. Fragrance unpleasant XX. Blooming time extra early. Medium 
size. 

Description of plant— Habit of plant erect, medium to tall, medium compact. 
Growth strong and healthy. Stem medium to long, strong, red. Blooming 
habit free. Buds borne in clusters, healthy. Foliage medium furnished, 
medium green, medium size; veins red. : 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

Remarks — Not an especially clear, desirable color. 


LEUCADIA. 

Species — P. albiflora. Originated by Kelway. 

Donated by Thurlow. : 

Description of bloom — Type of bloom single. Form of bloom flat. Color (total 
effect) solferino red 2 (157); guards clear; carpels green; smooth, white 
stigmas; collar petals silver tipped. Fragrance unpleasant X. Blooming time 
mid-season. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage medium furnished, light green, coarse; veins green. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


MAY DAVIDSON. 


Species —P. albiflora. Origin unknown. 
Donated by Cottage Gardens Company. 
Description of bloom — Type of bloom single. Form of bloom flat, two rows of 


guards. Color (total effect) pale lilac rose 1 (178); guards clear; center a 
mass of yellow stamens; silver tipped bloom. One of the largest singles in 
existence. Fragrance pleasant XX. Blooming time mid-season. Very large 
size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, very strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, medium size; 
veins reddish green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole good. 
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VESTA. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom— Type of bloom single. Color (total effect) violet rose 
I (154); guards clear. Fragrance unpleasant XX. Blooming time early. 
Large size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
medium strong, healthy. Stem medium long, strong, red to reddish green. 
Blooming habit free. Buds single. Foliage medium furnished, medium green, 
medium size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

Remarks — Similar to “ Emily,” possibly not as strong grower and slightly later 


season. 
AUSTIN CHAMBERLAIN. 
Red ; 
Species — P. albiflora. Originated by Kelway, 1900-1907. 


Donated by Farr. 

Description of bloom — Type of bloom single. Color (total effect) amaranth red 
4 (168); collar specked light. Fragrance unpleasant XXX. Blooming time 
early. Large size. 

Description of plant — Habit of plant erect, tall to medium, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit free. Buds borne in clusters. Foliage very well furnished, medium 
green, medium size; veins reddish green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole good. 

Remarks — Similar to “ The King” but better furnished, more compact grower, 
more petals, freer bloomer. 


AUTUMNUS. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom —Type of bloom single. Form of bloom flat. Color (total 
effect) amaranth red 4 (168); guards clear. Fragrance unpleasant X. 

P Blooming time extra early. Size medium. 

Description of plant— Habit of plant erect, medium to dwarf, medium compact. 
Growth strong and healthy. Stem medium length, medium strength, red. 
Blooming habit medium. Buds of laterals developed (seldom). Foliage well 
furnished, medium green, medium size; veins red. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole‘medium to poor. 

Remarks — Same color as “ Austin Chamberlain” but not as free bloomer and 
more dwarf. 3 


FLAG OF WAR. 


Species — P. albiflora. Originated by Kelway. 
Donated by Farr. 
Description of bloom —Type of bloom single. Color (total effect) purple garnet 


4 (165); guards clear. Fragrance unpleasant XX. Blooming time early. 
Large size. 
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Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, vivid red: Blooming habit medium. Buds sin- 
gle. Foliage medium furnished, dark green, medium size; veins red. 

Commercial value—lor cut bloom poor; landscape value good. Variety as a 
whole good. 

Remarks — Similar to “ Frank Bramley” but darker foliage, darker red stems, 
and slightly brighter bloom, not quite as large, blooms single. 


FRANK BRAMLEY. 

Species — P. albiflora. - Originated by Kelway. 

Donated by Farr. 

Description of bloom—Type of bloom single. Color (total effect) rosy magenta 
4 (169); guards clear; bloom has slight silver reflex. Fragrance unpleasant 
XX. Blooming time early. Size very large. 

Description of plant —Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters. Foliage weil furnished, dark green to medium green, medium size; 


veins red. 
Commercial value —For cut bloom poor; landscape value good. Variety as a 
whole good. 
JUPITER. 
Species — P. albiflora. Originated by Kelway. 


Donated by Farr. 

Description of bloom—Type of bloom single. Color (total effect) rosy magenta 
3 (169); guards clear. One of the most attractive single blooms of this color. 
Fragrance unpleasant XX. Blooming time early. Size medium to large. 

Description of plant-— Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, red. Blooming habit very free. 
Buds borne in clusters, healthy. Foliage well furnished, light green, medium 
size to fine; veins reddish green. 

Commercial value — For cut bloom poor; landscape value extra good. Variety as 
a whole extra good. 

Remarks — Light green foliage distinguishes it from all other red singles. One of 
the best. Distinct from “ Jupiter” (Calot, 1867). 


MILLAIS. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

‘Description of bloom—Type of bloom single. Color (total effect) dark crimson 
4 (168); guards clear. Fragrance unpleasant XX. Blooming time early. 
Very large size. 

Description of plant —Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, red. Blooming habit free. Buds borne in 
clusters. Foliage medium furnished, medium green to dark green, medium 
size; veins reddish green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole medium. 

Remarks — Similar to “Flag of War,” but not as dark stems or foliage, larger 
bloom. 
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STANLEY. 

Species — P. albiflora. Originated by Kelway. 

‘Donated by Farr. 

Descripion of bloom — Type of bloom single. Color (total effect) dark crimson 5 
(165); guards clear. Fragrance unpleasant X. Blooming time early to mid- 
season. Large size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
strong and healthy. Stem medium long, strong, vivid red. Blooming habit 
free. Buds borne in clusters. Foliage medium furnished, dark green, medium 
size; veins red. : 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole good. 

Remarks — Not as tall a grower as “ Frank Bramley,” possibly a heavier bloomer. 
“Stanley ” is the better of the two varieties. 

This variety should not be confused with “Stanley ”’ (Crousse, 1879), which 
is a double sort. See Bulletin 278, page 202. 


THE KING. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom—Type of bloom single. Color (total effect) 4-5 (160) 
aniline red. Fragrance unpleasant XX. Blooming time early. Medium size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long to long, medium to strong, red. Blooming 
habit medium. Buds borne in clusters, slight blight. Foliage medium fur- 
nished, dark green to medium, medium size; veins red. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


JAPANESE TYPE 


MODESTY. 

White 

Species — P, albiflora. : Originated by Kelway. 

Donated by Hollis. 

Description of bloom — Type of bloom Japanese. Form of bloom flat, loose. Not 
entirely transformed. Differentiated. Color (total effect) white; guards clear, 
milk white; center clear, cream white. Hairy, green carpels, white stigmas. 
Fragrance pleasant XX. Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium strong, healthy. Stem medium long, strong, reddish 
green. Blooming habit medium. Buds borne in clusters, healthy. Foliage 
well furnished, dark green, fine; veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

WHITE LADY. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom —Type of bloom Japanese. Differentiated. Not entirely 
transformed. Color (total effect) lilac white; guards clear; center clear, 
amber yellow. Double row of guards. Fragrance unpleasant X. Blooming 
time early to mid-season. Medium size. 
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Description of plant — Habit of plant erect, medium to dwarf, compact. Growth 
strong and healthy. Stem medium long to short, strong, green. Blooming 
habit free. Buds borne in clusters. Foliage well furnished, light green, 
medium size; veins green. 

Commercial value — For cut bloom medium; landscape value extra good. Variety 
as a whole extra good. 

Remarks — One of the most attractive Japanese blooms in the trade. 


CINDERELLA. 

Pink and White 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom—Type of bloom Japanese. Form of bloom globular, me- 
dium compact. Differentiated. Not entirely transformed. Color (total 
effect) mauve and cream; guards 4 (181) pure mauve, streaked light; center 
cream white. Fragrance unpleasant X. Blooming time mid-season. Size 
medium. 

Description of plant—WHabit of plant very erect, medium to tall, compact. 
Growth strong and healthy. Stem long, strong, red. Blooming habit free. 
Lateral buds undeveloped. Foliage well furnished, dark green, medium size; 
veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium to good. 

HITS TIfy. 

Pink 

Species — P. albiflora. Originated by Hollis, 1900. 

Donated by Hollis. 

Description of bloom— Type of bloom Japanese. Form of bloom globular, very 
loose. Differentiated. Not entirely transformed. Color (total effect) pale 
lilac rose 2 (178); guards clear; center cream, clear. Green carpels, white 
stigmas. Fragrance unpleasant X. Blooming time mid-season. Small size. 

Description of plant— Habit of plant erect, dwarf, compact. Growth medium 
strong, diseased. Stem short, medium strong, reddish green. Blooming habit 
shy. Lateral buds undeveloped, blight. Foliage well furnished, medium green, 
fine; veins green. 

Commercial value — For cut bloom poor; landscape value poor. Variety as a whole 
worthless. 

INNOCENCE. 

Species — P. albiflora. Originated by Hollis, 1904. 

Donated by Hollis. 

Description of bloom—Type of bloom Japanese. Form of bloom flat, medium 
compact to loose. Differentiated. Not entirely transformed. Color (total 
effect) 1 (152) lilac rose; guards clear; center canary yellow fading to cream 
white. Hairy, pale, yellowish green carpels and yellow stigmas. Fragrance 
pleasant X. Blooming time mid-season. Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters. Foliage well furnished, medium green, medium size; veins reddish 
green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 
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SUNBEAM. 

Species — P. albiflora. Originated by Hollis, 1904. 

Donated by Farr. 

Description of bloom — Type of bloom Japanese. Form of bloom flat, loose. Dif- 
ferentiated. Not entirely transformed. Color (total effect) 1 (129) pale rose 
pink; guards clear; guards fade to lilac white; center canary yellow 1 (17) 
fading to cream white. Fragrance pleasant X. Blooming time mid-season. 
Medium size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit me- 
dium. Buds borne in clusters, healthy. Foliage well furnished, medium green, 
medium size; veins reddish green. 

Commercial value —For cut bloom poor; landscape value good. Variety as a 
whole medium. 


SUNRISE. 

Species — P. albiflora. Originated by Hollis, 1908. 

Donated by Hollis. 

Description of bloom — Type of bloom Japanese. Form of bloom globular, me- 
dium compact to compact. Differentiated. Entirely transformed. Color (total 
effect) pale lilac rose 1 (178); guards clear; center clear, canary yellow. 
Strong blooms produce crown of 1 or 2 petals flecked crimson. Fragrance 
pleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect to drooping, tall, medium com- 
pact. Growth strong and healthy. Stem long, strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, very coarse; veins rea. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


ATTRACTION. 

Red 

Specics — P. albiflora. Originated by Hollis, 1906. 

Donated by Farr. 

Description of bloom —Type of bloom Japanese. Form of bloom flat, medium 
compact. Differentiated. Not entirely transformed. Color (total effect) 
tyrian rose 4 (155); guards, tyrian rose, clear; center clear. Center same 
color as guards, tipped with vellow, fades more quickly than guards. Fra- 
grance pleasant X. Blooming time mid-season. Very large size. 

Description of plant— Habit of plant erect, medium to tall, compact. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium to light 
green, medium size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

CROWN OF THORNS. 

Species —P. albifiora. Originated by Hollis, 1907. 

Donated by Hollis. 

_Description of bloom — Type of bloom Japanese. Form of bloom medium glob- 
ular, compact. Differentiated. Not entirely transformed. Color (total ef- 
fect) 1 (169) rosy magenta; guards clear; collar same as guards; center clear. 
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Smooth, green carpels, yellow stigma. Center fades much lighter than the 
guards. Fragrance pleasant XX. Blooming time early. Size medium to 
small. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong, 
slightly diseased. Stem medium long, medium strong, reddish green. Bloom- 
ing habit medium. Buds borne in clusters. Slight blight. Foliage well fur- 
nished, medium green, fine; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

FLASHLIGHT. 

Species — P. albiflora. Originated by Hollis, 1906. 

Donated by Farr. 

Description of bloom—Type of bloom Japanese. Form of bloom globular, me- 
dium compact to loose. Differentiated. Not entirely transformed. Color 
(total effect) tyrian rose 1 (155); guards have slight streak; center clear. 
The center is amber yellow, shading pink at base. Fragrance unpleasant X. 
Blooming time early. Very large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, red. Blooming habit free. 
Buds borne in clusters. Foliage well furnished, dark green, medium size; 
veins red. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

GLORY. 

Specics — P. albiflora. Originated by Hollis, 1907. 

Donated by Farr. 

Description of bloom— Type of bloom Japanese. Form of bloom flat, medium 
compact to loose. Color (total effect) 1 (155) tyrian rose; guards clear; cen- 
ter golden yellow. Bloom on strong plants, petals same color as guards will 
likely develop in center of bloom; silver tip. Fragrance unpleasant X. 
Blooming time mid-season to late. Size medium. 

Description of plant— Habit of plant erect, medium tall, medium compact. 
Growth strong. Stem medium long, medium strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green to medium, fine; veins reddish green. 

Commercial value—For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

GYPSY. 

Species — P. albiflora. Originated by Hollis, 1904. 

‘Donated by Farr. 

Description of bloom — Type of bloom Japanese. Form of bloom flat, loose. Dif- 
ferentiated. Entirely transformed. Color (total effect) 5 (155) tyrian rose ; 
guards clear; center of bloom same color as guards. Does not fade as quickly 
as “Attraction.” Fragrance unpleasant X. Blooming time mid-season. 
Large size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
strong and healthy. Stem long to medium, medium strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
medium green, fine; veins green to reddish green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole good. 
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PRINCE ALERT. 

Species — P. albiflora. Originated by Hollis, 1904. 

Donated by Hollis. 

Description of bloom — Type of bloom Japanese. Form of bloom flat, medium 
compact. Ditferentiated. Not entirely transformed. Color (total effect) 1 
(155) tyrian rose; guards clear; center clear; center pale pink with yellow 
remnants. Carpels pale green, pinkish white stigmas. Fragrance pleasant X. 
Blooming time late. Small to very small size. 

Description of plant— Habit of plant erect, dwarf, compact. Growth medium 
strong, diseased. Stem short, strong, reddish green. Blooming habit shy. 
Buds borne in clusters, blight. Foliage well furnished, dark green, medium 
size; veins green. 

Commercial value — For cut bloom poor; landscape value poor. Variety as a 
whole worthless. 


WITCH. 

Species — P. albiflora. Originated by Hollis, 1908. 

Donated by Hollis. 

Description of bloom — Type of bloom Japanese. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) 1 (155) 
tyrian rose; guards have light streaks; center same color as guards. Hairy, 
green carpels, white stigmas. Fragrance pleasant X. Blooming time mid- 
season. Small size. 

Description of plant — Habit of plant erect, medium tall, medium compact to com- 
pact. Growth strong and healthy. Stem medium long, medium strong to 
weak, red. Blooming habit medium. Lateral buds undeveloped, _ blight. 
Foliage well furnished, dark green, fine; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

Remarks — Not an attractive bloom. 


ANEMONE TYPE 


GOLDEN WEDDING. 

White 

Species — P. albiflora. Originated by Pleas. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom anemone. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) yellowish 
white; guards splashed with rosy white; center canary yellow, clear. Carpels 
green, yellow stigmas. Bloom fades to creamy white center. Fragrance 
pleasant X. Blooming time early. Size large. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters. Foliage medium furnished, medium green, medium size; 
veins red. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 
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MORNING STAR. 

Species — P. albiflora. Originated by Terry. 

Donated by Farr. 

Description of bloom—Type of bloom anemone. Form of bloom flat, loose. 
Differentiated. Not entirely transformed. Color (total effect) milk white; 
guards flecked with crimson. Very strong blooms produce petals in center 
with crimson flecks; 4-8 carpels, red stigmas. Fragrance pleasant X. Bloom- 
ing time mid-season. Medium to small size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds single, healthy. Foliage well furnished, light green, medium size; veins 
green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole good. 


YOUTH. 

Species — P. albiflora, Originated by Hollis, 1908. 

Donated by Hollis. 

Description of bloom—Type of bloom anemone. Form of bloom flat, loose. 
Differentiated. Not entirely transformed. Color (total effect) milk white; 
guards clear; center cream white, clear. Hairy, green carpels, white stigmas; 
very strong blooms occasionally show crown. Fragrance pleasant X. Bloom- 
ing time mid-season. Medium to large size. 

Description of plant — Habit of plant medium erect, tall, compact. Growth strong 
and healthy. Stem long, strong, green to reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, medium 
size; veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


Pink and White AURORA, 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom —Type of bloom anemone. Form of bloom globular, loose. 
Not differentiated. Not entirely transformed. Color (total effect) solferino 
red 2 (157); guards clear; center cream to milk white, clear; secondary sta- 
minodes absent; linear petals. Strong blooms have few central petals same 
color as guards, flecked. Fragrance lacking. Blooming time mid-season. Size 
medium to large. 

Description of plant — Habit of plant erect, medium to tall, very compact. Growth 
strong and healthy. Stem medium length, strong, reddish green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, medium 
green, medium size, veins green. 

Commercial value — For cut bloom poor; landscape value, medium to good. Va- 
riety as a whole medium. 

Remarks —“ Arcadia” cannot be distinguished except that it may be a slightly 
lower growing plant. This should not be confused with “ Aurora” originated 
by Mrs. Pleas, see Bulletin 278, page 237, nor with “Aurore” (Dessert). 


CLASSIFICATION OF THE PEONY 79 


Pink GOLD NUGGET. 

Species — P. albiflora. Originated by Pleas. 

Donated by Pleas. 

Description of bloom — Type of bloom anemone. Form of bloom globular, very 
loose. Differentiated. Not entirely transformed. Color (total effect) pale 
lilac rose; guards clear; collar cream white, lighter than guards; center clear; 
secondary staminodes absent. Green, hairy carpels, cream stigmas, crown 
formed by few large petals on strong blooms. Central petals 14 inch wide. 
Fragrance unpleasant X. Blooming time early to mid-season. Large size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, fine; veins 
reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium to poor. 


: AUGUSTE LEMONIER. 
Red 

Species — P. albiflora. Originated by Calot, 1865. 

Donated by Kline. 

Description of bloon—Type of bloom anemone. Form of bloom flat, medium 
compact. Differentiated. Not entirely transformed. Color (total effect) 
reddish violet; guards, 3-4 (180), clear; center uniform color. Fragrance 
pleasant X. Blooming time mid-season. Medium to small in size. 

Description of plant —Habit of plant erect, medium height, medium compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters. Foliage well furnished, 
dark green, medium size; veins reddish green. 

Commercial value — For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


CURIOSITY. 


Species — P. albiflora. Originated by Dessert & Mechin, 1886. 

Denated by Cottage Gardens Company. 

Description of bloom — Type of bloom anemone. Weak blooms are nearly single, 
while very strong ones may be semi-double. Form of bloom medium glob- 
ular, compact. Differentiated. Not entirely transformed. Color (total ef- 
fect) 4 (180) reddish violet; guards clear; collar same as guards; center clear, 
tipped yellow. Green carpels, pink stigmas, occasional wide petal appearing 
in center. Fragrance pleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, fine; 
veins reddish green. 

Commercial value —For cut bloom medium; for landscape value medium. Vari- 
ety as a whole medium. 

EUREKA. 

Species — P. albiflora. Originated by Terry. 

Donated by Farr. 

Description of bloom — Type of bloom anemone. Form of bloom globular, com- 
pact. Differentiated. Not entirely transformed. Color (total effect) 4 (155) 
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tyrian rose; guards streaked light in center; collar same as guards; center 
clear. The very strong blooms have a tendency to produce low crown. Fra- 
grance unpleasant X. Blooming time mid-season. Small size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem medium long, medium strong, red. 
Blooming habit medium to shy. Lateral buds undeveloped, healthy. Foliage 
well furnished, dark green, fine; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


L’AVENIR. 

Species — P. albiflora. Originated by Calot, 1868. 

Donated by Farr. 

Description of bloom —Type of bloom anemone. Form of bloom globular, me- 
dium compact. Color (total effect) 1 (180) reddish violet; guards clear; 
center yellow and reddish violet. Fragrance pleasant X. Blooming time mid- 
season. Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, very strong, green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, dark green, medium to fine in 
size; veins red. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


ROSEA MAGNA. 

Species — P. albiflora. Originated by Guerin, 1856. 

Donated by Biue Hill Nursery. 

Description of bloom —Type of bloom anemone. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) 1 (169) rosy 
magenta; guards clear; center milk white, clear. Red carpels and red stig- 
mas. Strong blooms have center mixed with petals of the same color as 
guards. Usually the central petals are %4 inch wide. Fragrance pleasant X. 
Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect, tall, compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, coarse; 
veins green, 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


SEMI-DOUBLE TYPE 


MADAME COURANT. 

Pink and White 

Species — P. albiflora. Originated by Courant, 1850. 

Donated by De Graff Brothers. 

Description of bloom — Type of bloom semi-double. Form of bloom flat, medium 
compact. Not differentiated. Color (total effect) pink and white; guards 
clear 2 (154) violet rose; center clear, fades lilac white; secondary sta- 
minodes absent. Smooth, green carpels and cream stigmas. Fragrance un- 
pleasant XX. Blooming time mid-season. Large size. 

Description of plant—NHabit of plant medium erect to drooping; tall, compact. 
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Growth strong and healthy. Stem long, strong, red. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, coarse; 
veins red. 

Commercial value—For cut bloom poor; landscape value medium. Variety as 
a whole medium. 


Synonyms — “ Phoenica Variegata,” “ Perfection.” 

Pink DAYBREAK. 

Species — P. albiflora. Originated by Hollis, 1909. 
Donated by Farr and Hollis. 

Description of bloom— Type of bloom semi-double. Form of bloom flat, loose. 


Not differentiated. Not entirely transformed. Color (total effect) violet 
rose 4 (154); guards clear; uniform color throughout; center clear 4 (154). 
Fragrance unpleasant XX. Blooming time early. Size large. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem long, strong, reddish green. Bloom- 
ing habit medium. Buds borne in clusters. Foliage medium furnished, me- 
dium green, medium size; veins reddish green. 

Commercial value —For cut bloom poor; landscape value good. Variety as a 
whole good. 

EVENING GLOW. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom semi-double. .Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total ef- 
fect) hydrangea pink 1 (132) tipped with white, uniform color. Stamens are 
plainly visible in the center of the bloom when fully open. Imbricated bloom. 
Fragrance pleasant XX. Blooming time early. Size very large. 

Description of plant — Habit of plant medium erect to erect, tall, compact. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, coarse; 
veins reddish green. 

Commercial value — For cut bloom medium; landscape value good to extra good. 
Variety as a whole good. 

Remarks — The center of the bloom fades pure white. 


GENERAL CUSTER. 

Species — P. albiflora. Originated by Terry. 

Donated by Thurlow. 

Description of bloom— Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 
light violet rose 1 (154); guards streaked; center clear; uniform color 
throughout. Fades to white in center and tips of petals. Fragrance un- 
pleasant XX. Blooming time mid-season. Size large. 

Description of piant— Habit of plant medium erect, medium height, compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters, SEL Foliage well fur- 
nished, medium green, coarse; veins green. 

Commercial value—For cut bloom poor; landscape value medium. Variety as a 
whole medium. 
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HARRIET BEECHER STOWE. 


Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom —Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) hydrangea 
pink; fades to milk white in center; guards flecked and streaked crimson; cen- 
ter clear, lighter; secondary staminodes absent. Fragrance unpleasent XXX. 
Blooming time mid-season to early. Large size. 

Description of plant — Habit of plant erect, medium tall to tall, compact. Growth 
strong and healthy. Stem long, strong, red. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, dark green, coarse; 
veins red. 

Commercial value — For cut bloom poor; landscape value medium to poor. Vari- 
ety as a whole medium to poor. 


MADAME CARPENTIER. 


Species — P. albiflora. Originated by Delache, 1850. 

Donated by Dessert. 

Description of bloom—Type of bloom semi-double. Form of. bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) violet rose 
3 (154); guards flecked; collar lighter than guards; center flecked with crim- 

- son; secondary staminodes absent. The center of bloom fades to lilac white. 
Fragrance pleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium strong, healthy. Stem medium long, strong, red. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
dark green, fine; veins red. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium to good. 


MADAME JOANNA SALLIER. 

Species — P. albiflora. Originated by Paillet. 

Donated by Shaylor and McKissock. 

Description of bloom— Type of bloom semi-double. Form of bloom globular, 
medium compact. Not differentiated. Not entirely transformed. Color 
(total effect) 4 (154) violet rose; guards flecked with crimson, splashed with 
crimson; collar same color as guards; center prominently flecked with crim- 
son. Fragrance unpleasant X. Blooming time early to mid-season. Large 
size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium to dark green, 
medium size; veins red. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


NE PLUS ULTRA. 
Species — P. albiflora. Originated by Miellez, 1856. 
Donated by Farr. 
Description of bloom — Type of bloom semi-double. Form of bloom flat, loose. 
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Not differentiated. Not entirely transformed. Color (total effect) pure 
mauve; uniform color throughout 1 (181); bloom silver tipped, slight splash. 
Fragrance pleasant X. Blooming time early to mid-season. Medium size. 

Description cf plant — Habit of plant medium erect, medium tall, medium compact 
to open. Growth strong. Stem medium long, medium strong, red. Bloom- 
ing habit free. Buds single, healthy. Foliage medium furnished, light green, 
medium size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


SCUTH WEYMOUTH. : 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom —Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) violet rose 
3 (154); guards prominently splashed; collar same color as guards; center 
fades to lilac white, clear. Fragrance pleasant X. Blooming time early to 
mid-season, medium size. . 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
medium strong, healthy. Stem medium long, medium strong, vivid red. 
Blooming habit medium. Buds borne in clusters, healthy. Foliage medium 
furnished, dark green, medium size; veins red. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor to worthless. 


THEODORE ROOSEVELT. 

Species — P. albiflora. Originated by Pleas. 

Donated by Wild. 

Description of bloom—Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) pale lilac 
rose I (178); guards splashed; collar same as guards; center slightly flecked 
crimson; secondary staminodes absent. Color is splashed on similarly to “ Asa 
Gray.” Fragrance unpleasant X. Blooming time early to mid-season. Large 
size. 

Description of plant-— Habit of plant drooping, medium tall, medium compact. 
Growth strong and healthy. Stem long, strong, red. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, coarse; 
veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

Remarks —“ Delachei” has been confused with and sold under the above name. 


WELCOME GUEST. 
Species — P. albiflora. Originated by Hollis, 1904. 
Donated by Farr. 
Description of bloom — Type of bloom semi-double. Form of bloom loose. Not 
differentiated. Not entirely transformed. Color (total effect) bright rose 
I (128) ; guards clear; collar same color as guards; center clear.. Bloom fades 
in sun. Fragrance pleasant XX. Mid-season. Large size. 
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Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, red. Blooming habit free. Buds borne in 
clusters. Foliage medium furnished, medium green, coarse to medium in size; 
veins red. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


ADOLPHE ROUSSEAU. 

Red 

Species — P. albiflora. Originated by Dessert and Mechin, 1890. 

Donated by Farr. 

Description of bloon.— Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) purple 
garnet 5 (165), guards streaked light, collar same as guards, center clear; 
secondary staminodes abserit. Cream white carpels, pink stigma, stamens vis- 
ible in center of bloom. Fragrance unpleasant X. Blooming time early. Size 
very large. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong, 
healthy. Stem long, strong, red. Blooming habit free. Buds borne in clus- 
ters. Foliage medium furnished, dark green, medium fine; veins red. 

Commercial value —For cut bloom poor; landscape value extra good. Variety 
as a whole good. 

Remarks — One of the best early reds for landscape. 


ANTIETAM. 

Species — P. albiflora. Originated by Hollis, 1905. 

Donaied by Hollis. 

Description of bloom—Type of bloom semi-double. Form of bloom very flat, 
medium compact. Not differentiated. Not entirely transformed. Color 
(total effect), guards dark crimson 4 (168); guards streaked with white; col- 
lar same color as guards; center same as guards, clear; secondary staminodes 
absent. Fragrance unpleasant X. Blooming time mid-season. Small size. 

Description of plant — Habit of plant medium erect, medium to dwarf in height, 
compact. Growth medium strong, diseased. Stem medium to short in length, 
medium strong, red. Blooming habit shy. Buds have laterals undeveloped, 
blight. Foliage well furnished, dark green, fine; veins red. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole worthless. 


CHARLES DE BELLEYME. 


Species — P. albiflora. Originated by Verdier, 1860. 

Donated by Farr. 

Description of bloom—Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 
dark crimson 4 (168); collar same as guards; center clear. Some guard 
petals streaked lighter on lower side. Fragrance unpleasant X. Blooming 
time mid-season. Size medium. ; 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, red. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins red. 
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Commercial value~For cut bloom poor; landscape value good. Variety as a 
whole medium. 
Remarks — There may be a slight doubt as to the identity of this variety. 


CONTINENTAL. 
Species—P. albiflora. Originated by Hollis, 1905. 
Donated by Hollis. 
Description of bloom— Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) magenta 
4 (182); guards flecked scarlet; uniform color, clear. Fades silver tipped, 
broad petals, imbricated bloom, yellow stamens visible at center. Fragrance 
unpleasant X. Blooming time mid-season. Size large. 
Description of plant — Habit of plant erect, medium tall, very compact. Growth 
. strong and healthy. Stem long, strong, red. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, light green, coarse; veins 
red. 
Commercial value —For cut bloom poor; landscape value good. Variety as a 
whole medium. 


DESCARTES. 


Species — P. albiflora. Originated by Dessert & Mechin, 1885. 

Donated by Shaylor. 

Description of bloom—Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) aniline 
red 4 (160) ; guards clear; collar same as guards; center streaked light. Fra- 
grance pleasant X. Blooming time mid-season. Size large. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem ‘long, strong, reddish green. Blooming habit free. Buds 
barne in clusters, healthy. Foliage well furnished, dark green, medium size; 
veins reddish green. 

Commercial value — For cut bloom poor; landscape value very good. Variety as 
a whole medium to good. 


EUGENE REIGNOUX. 

Species — P. albiflora. Originated by Dessert. 

Donated by Farr. 

Description of bloom —Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 
magenta 4 (182); guards have occasional light streak; collar same as guards; 
center clear. Fragrance unpleasant X. Blooming time early to mid-season. 
Size large. 

Description of plant—¥Habit of plant erect, medium height, medium compact. 
Growth strong. Stem medium long, strong, reddish green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage well furnished, medium to 
dark green, medium size; veins red. : 

Commercial value — For cut bloom medium; landscape value medium. Variety 
as a whole medium. 
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JOHN HANCOCK. 

Species — P. albiflora Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 
4 (169) rosy magenta; guards streaked light; center clear; secondary sta- 
minodes absent. Bloom is very noticeably silver tipped. Fragrance un- 
pleasant XX. Blooming time mid-season. Medium size. 

Description of plant—Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem long, medium strong to strong, red. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, medium 
green, medium size; veins reddish green, 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


LA SUBLIME. 


Species — P. albiflora. Originated by Parmentier, 1850. 

Donated by Perennial Gardens. 

Description of bloom— Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) 5 (168) 
dark crimson; guards streaked light; collar same color as guards; center clear. 
Carpels pale yellow, pink stigmas, smooth. Fragrance unpleasant XX. 
Blooming time mid-season. ‘Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, dark green, fine; veins 
green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


MILES STANDISH. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom —Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 
dark crimson 5 (168); guards streaked light; center same as guards, clear. 
Green carpels, smooth, pink stigmas. Fragrance unpleasant X. Blooming 
time mid-season. Medium to small size. 

Description of plant—Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, medium strong, reddish green. 
Blooming habit medium to free. Lateral buds undeveloped, healthy. Foliage 
medium furnished, dark green, medium to fine in size; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole worthless. 

Remarks — Very unattractive, loose bloom. 


NICO. . 
Species — P. albiflora. 4 Originated by Kelway. 
Donated by Farr. 
Description of bloom— Type of bloom semi-double. Form of bloom globular, 


loose. Not differentiated. Not entirely transformed. Color (total effect) 
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4 (155) tyrian rose; guards clear; collar same as guards; center clear; 
bloom silver tipped. Fragrance unpleasant X. Blooming time mid-season. 
Very large size. 

Description of plant— Habit of plant medium erect, tall, open. Growth strong 
and healthy. Stem long, medium strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, light green, medium 
size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

Remarks — This variety was originally catalogued by Kelway as a single variety, 
but seems to be gradually doubling under cultivation. 


RUBRA TRIUMPHANS. 


Species — P. albiflora. Originated by Delache, 1854. 

Donated by Farr. 

Description of bloom— Type of bloom semi-double. Form of bloom globular, 
loose. Not differentiated. Not entirely transformed. Color (total effect) 5 
(168) dark crimson; guards clear; collar same as guards; center clear. Fra- 
grance unpleasant XX. Blooming time early. Large size. 

Description of plant — Habit of plant medium erect, medium tall to tall, medium 
compact. Growth strong and healthy. Stem long, medium strong, red. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, dark green, medium size; veins vivid red. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


SOUVENIR DU DOCTEUR BRETONNEAU. 


Species — P. albiflora. Originated by Dessert, 1806. 

Donated by Shaylor. 

Description of bloom — Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) 5 (155) 
tyrian rose; guards clear; collar same as guards; center clear. Fragrance 
unpleasant XX. Blooming time mid-season. Medium size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage well furnished, medium green, 
medium size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a . 
whole medium. 

CROWN TYPE 


ADELAIDE E. HOLLIS. 

White 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Farr and Hollis. 

Description of bloom.— Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Entirely transformed. Color (total effect) rose 
white 1 (8), guards clear, collar same as guards, center clear. Very clear 
even pleasant color, fades to pure white. Fragrance pleasant XX. Blooming 
time mid-season. Size large. 
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Description of plant—Habit of plant erect, medium tall, compact. Growth 
strong, healthy. Stem medium long to medium strong, green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage well furnished, light green, 
medium fine; veins green. 

Commercial value — For cut bloom extra good; landscape value good. Value of 
variety as a whole extra good. 


ANTOINE POITEAU. 


Species —P, albiflora. Originated by Guerin, 1845. 

Donaied by Charlton. 

Description of bloom — Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Entirely transformed. Color (total effect) lilac 
white; guards clear; collar milk white, lighter than guards; center flecked 
with crimson, same color as guards; secondary staminodes present. Opens 
like bomb but develops to low crown. Fragrance pleasant X. Blooming 
time mid-season. Medium size. 

Description of plant— Habit of plant medium to drooping, tall, medium compact. 
Growth strong, healthy. Stem long, strong, green. Blooming habit free. 
Buds undeveloped, healthy. Foliage medium furnished, medium green, fine; 
veins green. 

Commercial value — For cut bloom good; landscape value medium. Variety as a 
whole medium to good. 


BLANCHE CIRE. 

Species — P. albiflora. Origin unknown. 

Denated by Cottage Gardens Company. . 

Description of bloom— Type of bloom crown. Form of bloom medium compact. 
Differentiated. Entirely transformed. Color (total effect) cream white; 
guards clear; collar same as guards; center clear; secondary staminodes pres- 
ent. Fragrance pleasant X. Blooming time early. Medium size. 

Description of plant—WHabit of plant erect, medium tall, medium compact. 
Growth medium, healthy. Stem medium long, medium strength, reddish 
green. Blooming habit medium. Buds borne in clusters, slight blight. Fo- 
liage medium furnished, medium green, medium size; veins green. 

Commercial value — For cut bloom good; landscape value medium. Variety as 
a whole good. 


, GRAZIELLA. 
Species — P. albiflora. Origin unknown. 
Donaied by Shaylor from Dessert. 
Description of bloom — Type of bloom crown. Form of bloom medium globular, 


loose. Differentiated. Not entirely transformed. Color (total effect) 1 (7) 
lilac white; guards clear; collar canary yellow when bloom first opens; center 
clear. Red stigma, smooth, green carpels. Fragrance unpleasant XX. 
Blooming time mid-season. Size medium to large. 

Description of plant —Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters, healthy. Foliage well fur- 
nished, dark green, medium size; veins reddish green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


Octave Demay (crown type) 
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LA VESTALE. 

Species — P, albiflora. Originated by Calot, 1870. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom crown. Form of bloom tall, medium com- 
pact. Differentiated. Entirely transformed. Color (total effect) lilac white; 
guards slightly splashed; collar cream white; center lilac white flecked with 
crimson. Fragrance unpleasant X. Blooming time mid-season. Medium 
size. 

Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, medium green, medium size to 
coarse; veins green. 


Commercial value —For cut bloom good; landscape value good. Variety as a 


whole good. 
MADAME GUYOT. 

Species — P. albiflora. Originated by Paillet. 

Denated by McKissock. 

Description of bloom—-Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Not entirely transformed. Color (total effect) 1 (15) 
greenish white; guards clear, slightly tinted with light pink; collar darker 
than guards, 2 (18) sulphur yellow; center flecked with crimson. Fragrance 
pleasant XX* Blooming time mid-season. Medium to large size. 

Description cf plant—WHabit of plant medium erect, tall, medium compact. 
Growth strong and healthy. Stem medium long, medium strong to strong, 
reddish green. Blooming habit free. Buds single, laterals undeveloped, 
healthy. Foliage medium furnished, medium green, coarse; veins reddish 


green. 
Commercial value — For cut bloom good; landscape value good. Variety as a 
whole good. 
MADAME SAVREAU. 
Species — P. albiflora. Originated by Paillet. 


Donated by McKissock. 

Description of bloom—Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Not entirely transformed. Color (total effect) lilac 
white; guards clear; collar cream yellow 1 (30); center flecked with scarlet. 
Fragrance unpleasant X. Blooming time mid-season to early. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, medium strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins green. 

Commercial value — For cut bloom extra good; landscape value good. Variety as 
a whole extra good. 


MARCELLE DESSERT. 


Species —P. albiflora. Originated by Dessert, 1899. 

Donated by Farr. ; 

Description of bloom— Type of bloom crown. Form of bloom tall, medium com- 
pact. Differentiated. Entirely transformed. Color (total effect) milk white; 
guards slightly flecked with scarlet, splashed with lilac; center slightly flecked 
with crimson. Bloom very highly built. Fragrance pleasant XXX. Bloom- 
ing time mid-season. Large size. 
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Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth strong, healthy. Stem medium long, medium strong, red. 
Blooming habit medium. Buds single. Foliage well furnished, dark green, 
medium; veins reddish green. 

Commercial value — For cut bloom good; landscape value medium. Variety as a 
whole good. 


Species — P. albiflora. MISS SALWAY. 


Donated by Farr. 

Description of bloom —Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Entirely transformed. Color (total effect) lilac white 
2 (7); guards clear; collar lighter than guards; center clear. Fragrance 
pleasant X. Blooming time mid-season. Very large size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, red. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium green, medium size; veins red- 
dish green. 

Commercial value — For. cut bloom extra good; landscape value extra good. 
Variety as a whole extra good. 

Remarks — Very similar to “ Madame Lemoine”; taller crown, however, and not 
as compact. 


Species — P. albiflora. NEPTUNE. Originated by Dessert. 

Donated by Farr. 

Description of bloom —Type of bloom crown. Form of bloom medium compact. 
Differentiated. Not entirely transformed. Color (total effect) lilac white; 
guards clear; collar lighter than guards, milk white; center clear. Cream 
white stigmas. Fragrance pleasant X. Blooming time mid-season. Size 
large. 

Description of plant — Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium to dark green, 
coarse; veins reddish green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


Originated by Kelway. 


PRESIDENT WILDER. 


Species — P. albiflora. Originated by Ellwanger & Barry. 

Donated by Ellwanger & Barry. 

Description of bloom — Type of bloom crown. Form of bloom globular, compact. 
Differentiated. Not entirely transformed. Color (total effect) lilac white 
2 (7); guards clear; collar milk white, lighter than guards; center same color 
as guards, occasionally slightly flecked with crimson; secondary staminodes 
present. Very compact crown, narrow collar. Fragrance pleasant XX. 
Blooming time mid-season. Medium size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
medium strong, healthy. Stem medium long, strong, green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage well furnished, medium green, 
medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 
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QUEEN VICTORIA (Kelway). 


Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom—Type of bloom crown. Form of bloom medium globular, 
medium compact to loose. Differentiated. Entirely transformed. Color 
(total effect) white; guards milk white, slightly flecked with crimson, slightly 
splashed crimson; collar cream white; center prominently flecked with crim- 
son; secondary staminodes present on some blooms. Strong biooms have a 
low crown; weak blooms more of a loose bomb. Fragrance pleasant X. 
Blooming time mid-season. Large to medium size. 

Description of piant-— Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, medium 
size; veins green. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium. 

Remarks—Should not be confused with the “ Queen Victoria Whitleyi” group. 
This variety 1s prominently fiecked. For a description of “ Whitleyi” see 
page 106. : 

SEA FOAM. 

Species — P. albiflora. Originated by Peterson. 

Donated by Cottage Gardens Company. ; 

Description of bloom—Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Entirely transformed. Color (total effect) lilac 
white 1 (7), fades to nearly pure white; guards clear; collar cream white; 
center clear, same color as collar. Fragrance pleasant XX. Blooming time 
mid-season. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

SULFUREA. 

Specics — P. albiflora. Originated by Lemon, 1830. 

Donated by Andorra Nurseries. 

Description of bloom—Type of bloom crown. Form of bloom globular. Differ- 
entiated. Not entirely transformed. Color (total effect) milk white, slight 
yellowish green tint; guards clear; center clear, slight yellowish green tint at 
base of petals. Has a distinct cup shape when bloom first opens. Carpels 
hairy, cream white with white stigmas. Fragrance pleasant X. Mid-season. 
Large size. 

Description of plant—Habit of plant medium erect to drooping, medium tall, | 
medium compact. Growth medium strong. Stem medium long, medium 
strong, green. Blooming habit shy. Buds blighted. Foliage well furnished, 
medium green, fine in size; veins green. 

Commercial value —For cut bloom good; landscape value medium. Variety as 
a whole medium to good. 

Remarks — This is entirely distinct from “Alba Sulfurea.” See page 102. Should 
not be confused with “Solfatare,” see page 250, Bulletin 278, 
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TRIUMPHATA., 

Species — P. albiflora. Origin unknown, 

Donated by Goos and Koenemann. 

Description of bloom — Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Entirely transformed. Color (total effect) milk 
white; guards slightly streaked with crimson; collar same color as guards; 
center flecked with crimson; secondary staminodes present. Fragrance 
pleasant X. Blooming time mid-season. Medium to large size. 

Description of plant—-Habit of plant medium erect, tall, compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, medium size; 
veins green. 

Commercial value — For cut bloom medium; variety as a whole medium. 


Pink and White EASTERN BEAUTY. 


Species —P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom — Type of bloom crown. Form of bloom tall, medium com- 
pact. Color (total effect) pink and white; guards 4 (154) violet rose, clear; 
collar lighter than guards, cream white with remnants of anthers; center 
flecked with crimson, same color as guards; secondary staminodes present. 
Color fades rapidly in sunlight. Fragrance pleasant XX. Blooming time mid- 
season to late. Size large. 

Description of plant— Habit of plant medium erect, medium tall, compact. 
Growth strong and healthy. Stem medium to long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, light green, coarse; veins reddish green. 

Commercial value — Description of bloom poor; landscape value poor. Variety 
as a whole poor. 

LUTETIANA. 

Species — P. albiflora. Originated by Guerin, 1840. 

Donated by Dessert. 

Description of bloom — Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Not entirely transformed. Color (total effect) 
pink and white; guards 2 (152) lilac rose; collar lighter than guards; center 
clear. The weak blooms are more bomb type with clear white center. Hairy, 
pale carpels and pink stigmas. Fragrance pleasant XX. Blooming time mid- 
season to late. Size medium to large. 

Description of plant—Habit of plant medium erect to drooping, medium height, 
medium compact. Growth strong and healthy. Stem medium long, medium 
strong, green. Blooming habit medium. Buds borne in clusters, healthy. 
Foliage medium furnished, medium green, fine; veins green. 

Commercial value —For cut bloom medium; landscape value medium toa psor. 
Variety as a whole medium. 


MADAME LEMOINE. 


Species — P. albiflora. Originated by Calot, 1864. 

Donated by Farr. 

Description of bloom—Type of bloom crown. Form of bloom globular, very 
compact. Differentiated. Entirely transformed. Color (total effect) violet 
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rose and milk white; guards 1 (154), collar lighter than guards, milk white; 
center crown lilac white; secondary staminodes present. Fragrance pleasant 
XXX. Blooming time mid-season. Large size. 

Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, red. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium green, medium to coarse in size; 
veins green. 

Commercial value— For cut bloom extra good; landscape value extra good. 
Variety as a whole extra good. 


MADEMOISELLE ROSE RENDATLER. 


Species—P. albiflora. Originated by Calot, 1867. 

Donated by Jackson and Perkins. 

Description of bloom— Type of bloom crown. Form of bloom tall, loose. Dif- 
ferentiated. Not entirely transformed. Color (total effect) hydrangea pink 
and cream; guards hydrangea pink 4 (7); guards very clear; collar cream, 
lighter than guards; center flecked; secondary staminodes present. Fra- 
grance pleasant XX. Blooming time mid-season. Large size. 

Description of plani—Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters, healthy. Foliage well fur- 
nished, dark green, fine; veins reddish green. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


MRS. JOHN SMYTHE FOGG. 


Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom crown. Form of bloom tall, medium com- 
pact to compact. Differentiated. Not entirely transformed. Color (total ef- 
fect) pink and white; guards pale lilac fading to hydrangea pink, streaked 
light; collar lighter than guards, milk white; center clear, same color as 
guards; secondary staminodes absent. Weak blooms are more of a loose, 
bomb type. Fragrance pleasant X. Blooming time mid-season. Large size. 

Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, red. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium green, coarse; veins reddish 
green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good. 


PRINCESSE NICOLAS BIBESCO. 


Species — P. albiflora. Originated by Guerin, 1863. 
Donated by Dessert. 
Description of bloom — Type of bloom low crown. Form of bloom globular com- 
_ pact. Differentiated. Entirely transformed. Color (total effect) hydrangea 
pink and cream; guards hydrangea pink 1 (132), clear; collar cream white, 
lighter than guards, center crown same as guards, clear; secondary staminodes 
present. Fragrance pleasant X. Blooming time mid-season. Medium size. 
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Description of plant—Habit of plant medium erect, tall, medium compact. 
Growth strong and healthy. Stem long, strong, reddish green. Blooming 
habit medium. Buds borne in clusters, healthy. Foliage well furnished, me- 
dium green, medium size; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as 4 
whole good. 

Pink BEAUTY’S MASK. 


Species — P. albiflora. Originated by Hollis, 1904 

Donated by Farr. 

Description of bloom—Type of bloom crown. Form of bloom compact. Color 
(total effect) violet-rose 4 (154); guards clear; collar lighter than guards, 
mixed with cream yellow; secondary staminodes present. Fragrance pleasant 
X. Blooming time late. Very large size. 

Description of plant — Medium erect habit, tall, open. Growth strong and healthy. 
Stem long, medium strength, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Toliage medium furnished, medium green, medium 
size, veins green. ; 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium-to good. 


CHRISTOPHER ARCHARD. 

Species — P. albiflora. Origin unknown. 

Donated by Rosenfield 

Description of bloom—Type of bloom crown. Form of bloom globular, medium 
compact. Differentiated. Nearly transformed. Color (total effect) mauve 
rose I (153); guards clear; collar milk white, lighter than guards; center 
same color as guards, flecked with crimson. Some weak blooms are typical 
bomb. Fragrance pleasant XX. Blooming time mid-season. Size medium 
to large. 

Description of plant—Habit of plant medium erect, tall, medium compact. 
Growth strong and healthy. Stem long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, light green, fine; 
veins green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 


whole good. 
COMTE DE JUSSIEU. 


Species — P. albiflora. Originated by Guerin, 1850. 

Donated by Jackson and Perkins. 

Description of bloom —Type of bloom crown. Form of bloom globular, loose. 
Differentiated. Entirely transformed. Color (total effect) hydrangea pink; 
guards streaked light; collar lighter than guards, milk white; center flecked 
with crimson and green; secondary staminodes present. Fragrance un- 
pleasant X. Blooming time early. Size medium to large. 

Description of plant—Habit of plant erect, medium tall, medium compact. Stem 
medium long, strong, reddish green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage medium furnished, medium green, medium size; 
veins reddish green. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium. 

Remarks — Identity not fully established, 
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COUPE D’HEBE. 

Species — P. albiflora. Originated by Kelway. 

Donated by Minot. 

Description of bloom—Type of bloom crown. Form of bloom globular, medium 
compact. Color (total effect) 1 (178) pale lilac rose; guards clear; collar 
milk white, very much lighter than guards, center same as guards, flecked 
crimson; secondary staminodes absent. Fragrance pleasant XX. Blooming 
time mid-season. Size large. 

Description of plant — Habit of plant medium to erect, very tall, medium compact. 
Growth strong and healthy. Stem long, very strong, green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage medium furnished, light 
green, coarse; green veins. 

Commercial value— For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


CYTHEREE. 
Species — P. albiflora. Originated by Calot, 1856. 
Donated by Shaylor. 
Description of bloom — Type of bloom crown. Form of bloom globular, compact. 


Differentiated. Entirely transformed. Color (total effect) 1 (153) mauve 
rose; guards clear; collar lighter than guards, cream white; center promi- 
nently flecked with crimson; secondary staminodes present. Blooming time 
mid-season. Size medium to large. 

Description of plant— Habit of plant erect, medium to tall, compact. Growth 
strong and healthy. Stem long and strong. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium to light green, 
medium size; veins green. 

Commercial value — For cut bloom good; landscape value extra good. Variety 
as a whole good. 

Remarks—Under the above name, a white peony has often been sold by Eu- 
ropean dealers. This should not be confused with Cyntherii, see Bulletin 278, 


page 247. 
GERMAINE BIGOT. 


Species — P. albiflora. Originated by Dessert, 1902. 

Donated by Farr. 

Description of bloom — Type of bloom crown, partly concealed stamens. Form 
of bloom flat, medium compact. Not differentiated. Not entirely trans- 
formed. Color (total effect) pale lilac rose 2 (130); guards splashed with 
crimson; collar same as guards; center prominently flecked with crimson. 
Fragrance unpleasant X. Blooming time mid-season. Very large size. 

Descripion of plegnt— Habit of plant erect, medium height, medium compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
medium green, medium size; veins reddish green. 

Commercial value—For cut bloom good; landscape value extra good. Variety 
as a whole good. 
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LA FEE. 

Species — P. albiflora. Originated by Lemoine. 

Donatcd by McKissock. : 

Description of bloom— Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Not entirely transformed; color (total effect) mauve 
rose 2 (153); guards clear; collar lighter than guards, creamy white; center 
clear. Fragrance pleasant XXX. Blooming time early. Large size. 

Description of plant— Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, medium strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, very dark green, 
coarse; veins reddish green. 

Commercial value —-For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — Foliage is very distinct. Leaflets are curled up. 


MADAME JULES ELIE. 


Species—P. albiflora. Originated by Calot, 1873. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom crown. Form of bloom globular, medium 
compact to loose. Differentiated. Not entirely transformed. Color (total 
effect) violet rose 2 (154); guards clear; collar lighter than guards, cream 
white; center flecked with crimson. Fragrance pleasant XX. Blooming time 
mid-season. Medium size. 

Description of plant— Habit of plant medium erect, medium height, compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium to free. Buds borne in clusters, blight. Foliage well 
furnished, medium green, medium to fine in size; veins reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. 

Remarks — Some doubt as to the identity of this one. 


MYRTLE. 

Species — P. albiflora. Originated by Terry. 

Donated by Wild. 

Description of bloom— Type of bloom crown. Form of bloom globular, medium 
“compact. Differentiated. Not entirely transformed. Color (total effect) 
hydrangea pink, fades to lilac white; guards clear; collar lighter than guards; 
center clear. Light green carpels, pink stigmas. When bloom first opens it 
is bomb; later develops low, compact crown. Fragrance pleasant” XXX. 
Blooming time mid-season. Size medium to small. 

Description of plant—Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit free. Buds single, healthy. Foliage well furnished, medium to light 
green, medium size; veins green to reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium to good. 

Remarks — Bloom is too small to make a valuable variety. 
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PRINCESS OF WALES. 

Species — P. albiflora. Originated by Kelway. 

Donated by Cottage Gardens Company. 

Description of bloom —Type of bloom crown. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) mauve rose 1 
(153); guards flecked with crimson; collar lighter than guards? center clear. 
Fragrance pleasant XX. Blooming time late. Large size. 

Description of plant— Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium long, strong, red. Bloom- 
ing habit free. Buds borne in clusters. Foliage medium furnished, light 
green, medium to fine in size; veins reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. : 


SIMONNE CHEVALIER. 


Species — P. albiflora. Originated by Dessert, 1902. 

Donated by Farr. 

Descripiion of bloom—Type of bloom crown. Form of bloom medium compact 
to loose. Differentiated. Entirely transformed. Color (total effect) pale 
lilac rose 1 (178); guards clear; collar cream white, lighter than guards; 
center same color as guards; flecked with crimson; secondary staminodes ab- 
sent. Not a typical crown; collar not prominent. Fragrance pleasant XX. 
Blooming time early. Large size. 

Description of plant— Habit of plant medium to drooping, medium tall, medium 
compact. Growth medium strong. Stem medium long, medium strong, red- 
dish green. Blooming habit medium. Buds borne in clusters. Foliage well 
furnished, medium green, medium size; veins reddish green. 

Commercial value—For cut bloom medium to poor; landscape value good. 
Variety as a whole medium to good. 


TAGLIONI. 

Species — P. albiflora. Originated by Guerin, 1830. 

Donated by Shaylor. 2 

Description of bloom—Type of bloom crown. Form of bloom medium tall, me- 
dium compact. Differentiated. Entirely transformed. Color (total effect) 
I (154) violet rose; guards clear; collar cream white, lighter than guards; 
center very prominently flecked with crimson; secondary staminodes present, 
cream white. Fragrance unpleasant X. Blooming time early. Medium size. 

| Description of plant — Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, green. Blooming habit free. Buds 
borne in clusters. Foliage medium furnished, light green, medium size; veins 
green to reddish green. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 

VAN DYCK. 

Species —P. albiflora. Originated by Crousse, 1879. 

Donated by Blue Hill Nursery. 

Description of bloom—Type of bloom crown. Form of bloom globular, medium 
compact to loose. Differentiated. Not entirely transformed. Color (total 
effect) mauve rose 2 (153); guards pure mauve; collar cream white, lighter 
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than guards; center same color as guards, clear. Pink carpels and pink stig- 
mas. Fragrance pleasant XX. Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, medium tall, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters. Foliage well furnished, medium green, fine; veins 
green. 

Commercial value—For cut bloom medium; landscape value medium to good. 
Variety as a whole medium. 


VENUS. 

Spfecies—P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom—Type of bloom crown. Form of bloom tall, medium: com- 
pact. Differentiated. Color (total effect) hydrangea pink 1 (132); guards 
clear; collar lighter than guards; center clear. Fragrance pleasant XX. 
Blooming time mid-season. Large to very large in size. 

Description of plant—Habit of plant medium erect, very tall, medium compact. 
Growth strong and healthy. Stem long, medium strong, green. Blooming habit 
free. Buds borne in clusters. Foliage medium furnished, medium green, 
medium size; veins green. 

Commercial value —For cut bloom’ extra good; landscape value good. Variety 
as a whole extra good. 

Synonyms —“ Pearl,” “ Princess May,” “Marie Stuart.” (Mr. Farr thinks the Cor- 
nell “Marie Stuart” is incorrect.) 


VICOMTESSE DE BELLEVAL. 


Species — P. albiflora. Originated by Guerin, 1852. 

Donated by Ellwanger & Barry. 

Description of bloom— Type of bloom crown. Form of bloom flat, loose. Not 
differentiated. Entirely transformed. Color (total effect) hydrangea pink 1 
(132); guards clear; collar cream white, lighter than guards; center same 
color as guards faded; secondary staminodes present, cream white. Fra- 
grance pleasant X. Blooming time early. Medium size. 

Description of plant—Habit of plant medium erect, medium tall, compact. 
Growth strong. Cornell specimens diseased. Stem medium long, medium 
strong, reddish green. Blooming habit medium. Buds borne in clusters, slight- 
ly blighted. Foliage well furnished, medium green, fine; veins reddish green. 

Commercial value — For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


CLEMENTINE GILLOT. 

Red 

Species—P. albiflora. Originated by Crousse, 1885. 

Donated by Farr and Goos and Koenemann. 

Description of bloon—Type of bloom crown. Form of bloom tall, medium com- 
pact. Differentiated. Not entirely transformed. Color (total effect) 1 (155) 
tyrian rose; guards clear; collar same as guards; center clear. Bloom fades 
violet rose in the sun. Fragrance lacking. Blooming time late. Large size. 
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Description of plant — Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit medium. Lateral buds 
undeveloped. Foliage well furnished, medium green, coarse; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


ELIE CHEVALIER. 


Species—P, albiflora. Originated by Dessert, 1908. 

Donated by Farr. 

Description of bloom — Type of bloom crown to bomb. Form of bloom globular, 
medium compact. Not differentiated. Entirely transformed. Color (total 
effect) 2-3 (155) tyrian rose; guards splashed with green; collar same as 
guards; center flecked scarlet; uniform color throughout. Fragrance pleasant 
X. Blooming time mid-season. Size large. 

Description of plant—Habit of plant drooping, tall. Growth medium to open. 
Stem long, medium strong, red. Blooming habit free. Buds single. Foliage 
medium furnished, medium green, medium to fine size; veins reddish green. 

Commercial value—For cut bloom good; landscape value medium. Variety as a 
whole good. 


GETTYSBURG. 

Species — P. albiflora. Originated by Hollis, 190y. 

Donated by Hollis. 

Description of bloom — Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Entirely transformed. Color (total effect) tyrian rose 
1 (155); guards clear; collar same as guards; center clear; uniform color 
throughout; secondary staminodes present. Fragrance pleasant X. Blooming 
time very late. Medium to small size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth me- 
dium strong, healthy. Stem long, medium strong, reddish green. Blooming 
habit medium. Lateral buds undeveloped. Foliage medium to poorly fur 
nished, dark green, fine; veins green. 

Commercial value—For cut bloom poor; landscape value medium. Variety as a 
whole medium to poor. 


MADAME BIGOT. 

Species — P. albiflora. Originated by Dessert, 1893. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom crown. Form of bloom globular, com- 
pact. Differentiated. Entirely transformed. Color (total effect) 1 (155) 
tyrian rose; guards clear; collar lighter than guards, slight silver tip; center 
clear; secondary staminodes present. Fragrance unpleasant X. Blooming 
time mid-season. Large size. 

Description of plant— Habit of plant medium erect, medium height, compact. 
Growth medium strong, healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters, tend to blight. Foliage well 
furnished, medium green, medium size; veins reddisi ¢reen. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium. ; 
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PURPUREA SUPERBA. 


Species—P. albiflora. Originated by Delache, 1855. 

Donated by Ellwanger & Barry. 

Description of bloom—Type of bloom crown. Form of bloom globular, com-- 
pact. Differentiated. Color (total effect) 4 (169) rose magenta; guards 
streaked white; center clear; uniform color throughout. Light green carpels, 
pink stigma. Fragrance unpleasant X. Blooming time mid-season. Large 
size. 

Description of plant— Habit of plant erect, very tall, medium compact. Growth 
strong and healthy. Stem very long, strong, reddish green. Blooming habit 
free. Buds borne in clusters. Foliage medium furnished, medium green, 
medium size; veins green. 

Commercial value—For cut bloom medium; landscape value good. Variety as a 
whole good. 


BOMB TYPE 
ALBA SULFUREA, 
Species — P. albiflora. Originated by Calot, 1860. 
Donated by Cottage Gardens Company. 
Description of bloom —Type of bloom bomb. Form of bloom globular, compact. 


Differentiated. Not entirely transformed. Color (total effect) cream white, 
guards clear, collar same as guards, center very slightly flecked, stigmas red 
but fully concealed, very close examination showing a very minute fleck. 
Fragrance pleasant X. Blooming time mid-season. Size very large to large. 

Description of plant—Habit of plant medium erect, tall, medium compact. 
Growth strong, healthy. Stem long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium green, me- 
dium fine; veins green. 

Commercial value—For cut bloom extra good; landscape value good. Variety 
as a whole good. 

Remarks — Distinct and superior to “ Sulfurea,” also more compact. “Sulfurea” 
has cream white stigmas, while stigmas of “ Alba Sulfurea” are red. 


ALBERT CROUSSE. 


Species — P. albiflora. Originated by Crousse, 1893. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom bomb. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) rose white 3 (8), 
guards clear, collar same as guards, center flecked slightly crimson. Fragrance 
pleasant. Blooming time late. Very large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong, 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage medium furnished, medium green, medium fine; 
veins green. 

Commercial value — For cut bloom extra good; landscape value good.. Variety 
as a whole good. 
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ALICE DE JULVECOURT. 


Species — P. albiflora. Originated by Pele, 1857. 

Donated by Cottage Gardens Company and Andorra Nurseries. 

Description of bloom—Type of bloom bomb. Bloom is rather variable, as a crown 
type flower often appears. Form of bloom globular, compact. Differentiated. 
Entirely transformed. Color (total effect) lilac white, clear, collar cream, 
lighter than guards, center lilac white, prominently flecked with crimson; sec- 
ondary staminodes present. Fragrance pleasant X. Blooming time mid- 
season. Medium size. 

Description of piant—Habit of plant erect, medium tall, very compact. Growth 
strong, healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, medium 
size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Synonyms —“ Triumphans Gandavensis.” 


CANARIENSIS. 

Sjecies—P, albiflora. Origin unknown. 

Donated by Storrs and Harrison. 

Description of bloom—Type of bloom bomb. Form of bloom globular, compact. 
Differentiated. Not entirely transformed. Color (total effect) cream white; 
guards clear, milk white; center cream white with few flecks of crimson. 
Most of average blooms are not flecked. Fragrance pleasant X. Blooming 
time mid-season. Medium size. 

Description of plant — Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, green. Blooming habit medium. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
medium size; veins green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — Very similar to “ Duc de Wellington” ; however, the latter variety never 
has any crimson flecks. This variety is distinct from “Canari,”’ see Bulletin 278, 
page 231. 


DELECOURT VERHILLE. 


Species — P. albiflora. Originated by Delecourt Verhille, 1860. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom bomb. Form of bloom globular, medium 
compact. Differentiated. Not entirely “transformed. Color (total effect) 
lilac white; center milk white, flecked with crimson. Carpels red, pink stig- 
mas. Fragrance unpleasant X. Blooming time mid-season. Large size. 

Description of plant—WHabit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit free Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins reddish green. , 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 
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EDULIS ALBA. 

Species—P. albiflora. Origin unknown, 1835. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom bomb. Form of bloom tall, loose, slight 
crown. Differentiated. Entirely transformed. Color (total effect) lilac 
white; guards clear; center cream white, fades to milk white, flecked with 
crimson. Some blooms have low crown, same color as guards. Fragrance 
pleasant XX. Blooming time very early. Size medium to large. 

Description of plant— Habit of plant drooping, medium tall, medium compact. 
Growth strong and healthy. Stem long, medium strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well fur- 
nished, dark green, coarse; veins reddish green. ; 

Commercial value— For cut bloom good; landscape value medium. Variety as a 
whole medium to good. 


ELEGANS SUPERBISSIMA. 


Species — P. albiflora. Originated by Buyck, 1842. 

Donated by Shaylor. 

Description of bloom — Type of bloom bomb. Form of bloom medium globular, 
medium compact. Color (total effect) lilac white 1 (7); center cream white, 
clear. Yellow carpels with green stigmas. Fragrance pleasant XXX. Bloom- 
ing time mid-season. Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage well furnished, medium green, coarse; veins green. 

Cemmercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 

GRIZZEL MUIR. 

Species — P. albiflora. Originated by Kelway. 

Donated by Cottage Gardens. 

Description of bloom —Type of bloom bomb. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) creamy 
white; guards clear; collar same as guards; center clear. Fragrance un- 
pleasant X. Blooming time late. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, medium strong, green. Blooming habit free. Buds 
borne in clusters, tend to blight. Foliage medium furnished, medium green, 
medium size; veins green. r 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


MADEMOISELLE VAILLANT. 


Species e P. albiflora. Origin unknown. 

Donated by Farr. 

Description of bloomn—Type of bloom bomb. Form of bloom globular, loose. 
Not differentiated. Not entirely transformed. Color (total effect) milk 
white; guards clear; center cream white; secondary staminodes absent. 
Smooth, pale green carpel, pink stigmas. Fragrance pleasant XX. Blooming 
time early. Size large to very large. 
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Description of plant —Description of plant erect, medium tall to tall, compact. 
Growth strong and healthy. Stem long, very strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage well furnished, me- 
dium green, medium to fine in size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole gcod. 


NIVEA PLENISSIMA. 

Species—P. albiflora. Originated by Makoy, 1840 

Donated by Farr. 

Description of bloom—Type of bloom bomb. Form of bloom globular, medium 
compact. Ditferentiated. Not entirely transformed. Color (total effect) 
milk white; guards slightly splashed crimson; center clear; secondary sta- 
minodes absent. Carpels red, short hairs, might transform to flecked petals 
on old plants. Fragrance pleasant X. Blooming time early. Large size. 

Description of plant —Habit of plant erect, dwarf, compact. Growth strong. 
Stem short, strong, dark red. Blooming habit free. Buds borne in clusters, 
healthy. Foliage well furnished, dark green, medium size; veins red. 

Commercial value— For cut bloom good; landscape value extra good. Variety 
as a whole good to extra good. 

Remarks—Dark red stems and white bloom are distinguishing characters of 
variety. 

Correction to Bulletin 259. The above is a much better description of this variety. 


RARE BROCADE. 

Species—P. albiflora. Originated in Japan. 

Denated by Rosenfield. 

Description of bloom —Type of bloom bomb. Form of bloom flat, loose. Dif- 
ferentiated. Not entirely transformed. Color (total effect) pure white; 
guards occasionally flecked with crimson; center cream white,-clear; secondary 
staminodes absent. Green, smooth carpels, pink stigmas; some blooms have 
tendency toward crown type. Fragrance pleasant X. Blooming time mid- 
season. Size medium. 

Description of plant — Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium long, medium strong, green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
light green, medium size; veins green. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


REINE VICTORIA. 

Species — P. albiflora. Originated by Guerin, 1845. 

Donaied by Cottage Gardens Company and Blue Hill Nursery. 

Description of bloom —Type of bloom bomb. Form of bloom globular, medium 
compact. Differentiated. Entirely transformed. Color (total effect) lilac 
white and cream. Guards clear, lilac white; center cream white fading to milk 
white, flecked with crimson. Bases of central petals have cream tints, tips 
fading milk white. Tips of central petals have pinkish tint. Fragrance nearly 
lacking. Blooming time mid-season. Medium size. 
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Description of plant— Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium long, medium strong, green. 
Blooming habit medium to free. Buds borne in clusters, healthy. Foliage 
well furnished, dark green, medium size to fine; veins reddish green. 

Commercial value — For cut bloom medium; landscape value medium. Variety 
as a whole medium. 

Remarks—This variety should not be confused with “Whitleyi,” “Queen Victoria” 
group, see below, or “ Queen Victoria” (Kelway), see page 93. 


SABINA. 

Species—P. albiflora. Origin unknown. 

Donaied by Goos and Koenemann. 

Description of bloom—Type of bloom bomb. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) milk white; 

. guards clear; collar same as guards; center same, clear. Red, hairy carpels, 
pink stigmas. Fragrance pleasant XX. Blooming time mid-season. Medium 
size. 

Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage well furnished, light green, coarse; veins green. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. ; 

WHITLEYI. 

Species — P. albiflora. Originated by Whitley, 1808. 

Denated by Andorra Nursery and John Charlton. 

Description of bloom— Type of bloom bomb. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) milk white; 
guards slightly flecked with crimson’ collar same color as guards; center clear. 
Hairy carpels, pink stigmas; bloom opens up exposing carpels with age. Fra- 
grance pleasant X. Blooming time mid-season. Medium size. 

Description of plant— Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium long, strong, green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, fine in size; veins green. 

Commercial value— For cut bloom medium; landscape value medium to poor. 
Variety as a whole medium. 

Synonyms—“‘Queen Victoria,” ‘“Papilionacea,’ “Snow White,” “Rosa Barry,” 
“ Stewart’s America.” 

BUYCKII. 

Pink and White 

Species — P. albiflora. Originated by Guerin, 1840. 

Donated by Dessert. 

Description of bloom—Type of bloom bomb. Form of bloom flat, loose. Dif- 
ferentiated. Not entirely transformed. Color (total effect) pink and white; 
guards 1 (152) lilac rose, clear; center milk white, clear. Carpels greenish 
red, smooth; pink stigmas. Strong blooms, show center flecked with crimson. 
Fragrance pleasant X. Blooming time mid-season. Medium size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium length, strong, reddish green. Blooming 
habit medium: Buds borne in clusters, healthy. Foliage well furnished, me- 
dium green, medium size; veins green. 


CLASSIFICATION OF THE PEONY 107 


Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

Remarks —“ Dr. Bretonneau” (Verdier) has been sold for the above variety, but 
there should be no confusion. 


ADMIRAL DEWEY. 

Pink 

Specics—P, albiflora. Originated by Hollis, 1903. 

Donated by Hollis. 

Description of bloom— Type bomb. Form of bloom, globular compact. Differ- 
entiated. Entirely transformed. Color (total effect) solferino red (157-2), 
clear; guards solferino red (157-2), clear; center same as guards; fades sil- 
ver tipped, linear petals concealed throughout bloom. Fragrance pleasant X. 
Blooming time mid-season. Size medium. 

Description of plant— Habit erect, medium to tall, compact. Growth strong, 
healthy. Stem medium long, strong, green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage medium furnished, medium green, coarse; veins 
reddish green. 

Commercial value—For cut blooms poor; landscape value medium. Variety as 
a whole poor. 

Remarks—There are many better varieties of this type. 


CERES. 

Species — P. albiflora. Originated by Verdier, 1860. 

Denated by Cottage Gardens Company. 

Description of bloom—Type of bloom bomb. Form of bloom medium globular, 
loose. Ditferentiated. Not entirely transformed. Color (total effect) pale 
lilac rose 1 (178) ; center very minutely flecked with scarlet. Red stigmas. Fra- 
grance pleasant X. Blooming time very early. Large size. 

Description of plant— Habit of plant medium erect, tall, medium compact. 
Growth strong and healthy. Stem long, strong, reddish green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium to coarse; veins red. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good. 


COMTE DE NANTEUIL. 


Species — P. albiflora. Originated by Calot, 1858. 

Donated by Farr. 

Description of bloom— Type of bloom bomb. Form of bloom globular, medium 
to loose. Differentiated. Not entirely transformed. Color (total effect) vio- 
let rose 2 (154); guards clear; collar lighter than guards; center clear, salmon 
pink. Occasional wide petal in center same as guard. Fragrance pleasant 
XXX. Blooming time mid-season. Large size. 

Description of piant—Habit of plant erect, tall, medium compact. Growth strong, 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage medium furnished, light green, fine; veins green. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium. 
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DEPARTING SUN. 

Species—P, albiflora. Originated in Japan. 

Donated by Rosenfield. 

Description of bloom —Type of bloom bomb. Form of bloom flat, loose. Dif- 
ferentiated. Not entirely transformed. Color (total effect) pale lilac rose 1 
(178) ; guards splashed; collar same as guards; center same as guards, flecked 
with crimson. Smooth, greenish carpels, pink stigmas, color laid on in 
splashes; loose, unattractive bloom. Fragrance unpleasant XXX. Blooming 
time mid-season. Size medium. 

Description of plant — Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
3uds borne in clusters, healthy. Foliage well furnished, medium green, me- 
dium size; veins green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


Species — P. albiflora. FAVORITE. 

Donated by Farr. 

Description of bloom— Type of bloom bomb. Form of bloom globular, loose. 
Not clearly differentiated. Not entirely transformed. Color (total effect) 1 
(154) violet rose; guards clear; collar same as guards; center clear; uniform 
color. Greenish red carpels, pink stigmas. Bloom silver tipped. Fragrance 
pleasant X. Blooming time mid-season to late. Medium size. 

Description of plant —Habit of plant medium erect to drooping, medium height, 
medium compact to open. Growth strong and healthy. Stem medium long to 
long, strong, green. Blooming habit free. Buds borne in elusters, healthy. 
Foliage medium furnished, light green, coarse; veins green. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


Originated by Terry. 


GENERAL BEDEAU. 


Species — P. albiflora. Originated by Calot, 1860. 

Donated by Farr. 

Description of bloom—Type of bloom bomb. Form of bloom globular, medium 
compact. Color (total effect) 3 (157) solferino red; guards clear; collar same 
as guards; center clear. Fragrance pleasant XXX. Blooming time mid-sea- 
son. Size medium. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong. Stem medium long, strong, green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, light green, medium size; veins 
green. 

Commercial value—For cut bloom medium; landscape value good. Variety as a 
whole medium. 


GLORY OF SOMERSET. 
Species — P. albiflora. Originated by Kelway. 
Donated by Cottage Gardens Company. 
Description of bloom—Type of bloom bomb, informal. Form of bloom flat, loose. 
Color (total effect) 3 (154) violet rose; guards clear; collar cream white, 
lighter than guards; center clear cream white and mixed with petals same 
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color as guards. Carpels green with red stigmas. Fragrance pleasant XX. 
Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium to dark 
green, medium size; veins green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good. 


HERCULES. 

Species — P. albiflora. Origin unknown. 

Donated by Goos and Koenemann. 

- Description of bloom—Type of bloom bomb. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) pale lilac rose; 
guards clear; center clear, fades milk white. Greenish red carpels, pink 
stigmas. Strong blooms have few wide petals same color as guards in center 
of bloom. Fragrance pleasant XX. Blooming time mid-season to late. 
Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium green, medium size; veins 
green. 

Commercial value—For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


LA FONTAINE. 

Species — P. albiflora. 

Donated by Farr. 

Description of bloom—Type of bloom bomb. Form of bloom globular, compact. 
Differentiated. Entirely transformed. Color (total effect) violet rose 2 
(154); guards clear; collar lighter than guards; center flecked with crimson. 
Guard petals very wide; lighter, narrow petals intermixed around the collar; 
center petals same color as guards. Fragrance pleasant X. Blooming time 
mid-season to late. Large size. 

Description of plant — Habit of plant medium erect, tall, compact. Growth strong. 
Stem medium long to long, strong, reddish green. Blooming habit medium. 
Lateral buds occasionally undeveloped. Foliage well furnished, medium green, 
coarse; veins red. 

Commercial value—For cut bloom good; landscape value extra good. Variety as 
a whole extra good. 

Remarks — A very delicately colored variety, uniform shade, distinct from “La 
Fontaine” (Dessert, 1803) catalogued by Dessert, which is a crimson variety. 


Originated by Lemoine, 1904. 


MADAME COSTE. 

Species — P. albiflora. Originated by Calot, 1873. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom crown to bomb. Form of bloom globular, 
medium compact. Differentiated. Entirely transformed. Color (total effect) 
1 (132) hydrangea pink; guards clear; collar cream white, lighter than guards; 
center flecked with crimson. Some blooms are bomb, while others have low 
crown. Fragrance pleasant XX. Blooming time early. Medium size. 
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Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem medium long, medium strong, red- 
dish green. Blooming habit free. Buds borne in clusters, healthy. Foliage 
medium furnished, light green, fine; veins green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. : 

Synonyni —“Queen Esther.” 


MARIE CROUSSE. 

Species — P. albiflora. Originated by Crousse, 1892. 

Donated by Farr. 

Description of bloom— Type of bloom bomb. Form of bloom globular, medium 
to loose. Differentiated. Not entirely transformed. Color (total effect) 1 
(130) pale lilac rose; guards clear; collar same as guards; center clear. Fra- 
grance unpleasant XX. Blooming time mid-season. Large to medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, medium strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, medium 
to fine in size; veins green. 

Commercial value —For cut bloom extra good; landscape value good. Variety as 
a whole good to extra good. 


MEADOWVALE. 

Species — P. albiflora. Originated by Hollis, 1903. 

Donated by Hollis. 

Description of bloom—Type of bloom bomb. Form of bloom globular, compact. 
Differentiated. Not entirely transformed. Color (total effect) 4 (157) sol- 
ferino red; guards clear; center occasionally flecked, same as guards. Hairy, 
yellow carpels, pink stigmas. Strong blooms showing tendency toward crowns. 
Fragrance pleasant XX. Blooming time mid-season. Medium size. 

Description of plant— Habit of plant medium erect, medium height, compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
light green, coarse; veins green. 

Commercial value —For cut bloom medium; landscape value medium to good. 
Variety as a whole medium to good. 

Remarks — This variety is no real advance over many others of this color. 


MONSIEUR JULES ELIE. 


Species—P. albiflora. Originated by Crousse, 1888. 

Donated by Farr. 

Description of bloom —Type of bloom bomb. Form of bloom medium compact. 
Differentiated. Entirely transformed. Color (total effect) pale lilac rose; 
guards clear; center clear 2 (178); secondary staminodes present; collar 
tinted lighter than guards. Very attractive pink, base of collar petals amber 
yellow. Fragrance pleasant XX. Blooming time early. Large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium strong. Stem medium long, green. Blooming habit 
free. Foliage medium furnished, medium green, medium size; veins green. 

Commercial value — For cut bloom very good; landscape value very good. Variety 
as a whole very good. 
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POMPON CHAMOIS. 


Species—P. albiflora. Originated by Verdier, 1860. 

Donated by Shaylor. 

Description of bloom— Type of bloom bomb. Form of bloom globular, compact. 
Differentiated. Not entirely transformed. Color (total effect) 2 (154) violet 
rose; guards clear; collar canary yellow, lighter than guards; strong 
blooms have center same color as guards, streaked yellow; weak blooms have 
whole center yellow. Green carpels, pink stigmas. Fragrance unpleasant X. 
Biooming time mid-season. Small size. 

Description of plant— Habit of plant drooping, medium tall, medium compact. 
Growth strong and healthy. Stem medium long, medium strong, reddish 
green. Blooming habit medium. Buds borne in clusters, healthy. Foliage 
medium furnished, dark green, fine; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


ROSEA ELEGANS. 


Species—P, albiflora. . Originated by Guerin, 1858. 

Donated by Charlton. 

Description of bloom — Type of bloom bomb. Form of bloom globular, compact. 
Differentiated. Not entirely transformed. Color (total effect) pale lilac rose; 
guards clear; collar cream white, fading to milk white; center clear; secondary 
staminodes absent. Occasionally central petals appear same color as guards, 
flecked with crimson. Fragrance pleasant X. Blooming time early. Medium 
size. 

Description of plant — Habit of plant medium erect to drooping, tall, open. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
fine; veins green. 

Commercial value — For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


ROSILITA. 

Species—-P, albiflora. Originated by Hollis, 1997. 

Donated by Hollis. ; 

Description of bloon—Type of bloom bomb. Form of bloom globular, loose. 
Differentiated. Not entirely transformed. Color (total effect) 2 (154) violet 
rose; guards clear; center clear, milk white; secondary staminodes present. 
Hairy, green carpels, white stigmas. Fragrance pleasant X. Blooming time 
mid-season. Medium size. 

Description of plant — Habit of plant medium erect, medium tall, compact. Growth 
strong and healthy. Stem medium length, strong, reddish green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, fine; veins reddish green. 

Commercial value— For cut bloom poor; landscape value poor. Variety as a 


whole poor. 
RUBICUNDA. 
Species —P. albiflora. Origin unknown. 
Donated by Charlton. 
Description of bloom — Type of bloom bomb. Form of bloom tall, compact. Dif- 


ferentiated. Color (total effect) 3 (181) pure mauve; guards streaked light; 
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collar same as guards; center clear; uniform color throughout. Yellow car- 
pels, pink stigmas. Fragrance pleasant X. Blooming time mid-season. Me- 
dium size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium length, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium green, me- 
dium size; veins green. 

Commercial value — For cut bloom medium; landscape value medium. Variety 
as a whole medium. 

Remarks—This variety is* entirely different from “Rubicunda Albomarginata” 
which is a dark red. 


STANDARD BEARER. 


Species — P. albiflora. Originated by Hollis, 1906. 

Donaled by Farr. 

Description of bloom — Type of bloom bomb. Form of bloom globular, very com- 
pact. Differentiated. Entirely transformed. Color (total effect) violet rose 
I (154); guards clear; collar same as guards; center slightly flecked with scar- 
let. Fragrance pleasant XX. Blooming time early to mid-season. Large 
size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, very strong, green. Blooming habit free. 
Buds borne in clusters. Foliage well furnished, medium to light green, medium 
to fine size; veins green. 

Commercial value—For cut bloom extra good; landscape value good. Variety as 
a whole extra good. 


DANIEL D’ALBERT. 

Red 

Species — P. albiflora. Origin unknown. 

Donated by Ellwanger & Barry. 

Description of bloom —Type of bloom bomb. Form of bloom globular, medium 
compact. Not clearly differentiated. Not entirely transformed. Color (total 
effect) tyrian rose 2-3 (155); guards ciear; collar same as guards; uniform 
color. Smooth, green carpels; pink stigmas; silver tipped. Fragrance pleasant 
X. Blooming time mid-season. Large size. f 

Description of plant —- Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, light green, medium 
size; veins green. 

Commercial value — For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


EDWIN FORREST. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom—Type of bloom bomb. Form, of bloom globular, medium 
compact. Differentiated. Not entirely transformed. Color (total effect) 5 
(168) dark crimson; guards streaked light; center same; secondary sta- 
minodes absent. Smooth, yellow carpels, pink stigmas. Fragrance nearly 
lacking. Blooming time mid-season to late. Medium size. 
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Description of plant — Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, medium strong, reddish green. Blooming 
habit free. Lateral buds undeveloped, healthy. Foliage medium furnished, 
light green, fine; veins reddish green. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


SOUVENIR DE L’EXPOSITION DE BORDEAUX. 


Species — P. albiflora. Originated by Dessert, 1806. 

Donated by Kline. 

Description of bloom —Type of bloom bomb. Form of bloom globular, medium 
compact. Differentiated. Not entirely transformed. Color (total effect) 4 
(180) reddish violet; guards clear; center clear. Bloom has only slight silver 
tip, does not fade much in the sunlight. Fragrance unpleasant X. Blooming 
time mid-season. Medium to small size. 

Description of plant — Habit of plant medium erect, medium tall, medium com- 
pact. Growth medium to strong, healthy. Stem medium long, medium strong, 
red. Blooming habit free. Buds borne in clusters, healthy. Foliage well fm 
nished, dark green, fine; veins red. 

Commercial value — For cut bloom medium; landscape value extra good. Variety 
as a whole good to extra good. 


Species — P. albiflora. TRAGEDY. Originated by Hollis, 1908. 

Donated by Farr. 

Description of bloom —Type of bloom bomb. Form of bloom globular, medium 
compact to loose. Differentiated. Entirely transformed. Color (total effect) 
dark crimson 5 (178); guards splashed light; collar same as guards; center 
clear. Very brilliant, dark variety, distinct shade. Fragrance pleasant X. 
Blooming time mid-season. Medium size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong. Stem 
medium long, medium to strong, reddish green. Blooming habit free. Lateral 
buds undeveloped, healthy. Foliage medium furnished, light green, medium 
size; veins reddish green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


Species — P. albiflora. WASHINGTON. 


Denated by Dessert. 3 

Description of bloom — Type of bloom bomb. Form of bloom flat, medium com- 
pact. Differentiated. _Not entirely transformed. Color (total effect) 1 (155) 
tyrian rose; collar lighter than guards; tinted cream at the base; center 1 
(154) violet rose and silver tipped, clear. Yellowish carpels, pink stigmas. 
Same color as “General Bertrand” but more silver tipped. Fragrance pleasant 
XX. Blooming time mid-season. Medium size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
strong and healthy. Stem medium long, strong, red. Blooming habit medium. 
Buds borne in clusters, healthy. Foliage medium furnished, dark green, me- 
dium size; veins red. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


Originated by Guerin, 1850. 
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SEMI-ROSE TYPE 
ALSACE LORRAINE. 

White 

Species — P. albiflora. Originated by Lemoine, 1906. 

Donated by Farr. 

Description of bloom — Type of bloom semi-1ose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) cream 
white I (10), guards splashed slightly with crimson, collar same color as 
guards, center clear. Very attractive bloom. Fragrance unpleasant X. 
Blooming time late. Size large to very large. 

Description of plant— Habit of plant medium erect, tall, medium compact. 
Growth strong, healthy. Stem long, medium strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage medium furnished, 
medium green, medium size; veins red. 

Commercial value — For cut bloom extra good; landscape value good. Variety as 
a whole extra good. 

AURORE. 

Species — P. albiflora. Originated by Dessert, 1904. 

Donated by Cottage Gardens Company and Shaylor and Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) lilac white 
1 (7), guards prominently flecked with crimson; collar milk white, lighter 
than guards; center flecked with crimson. The very center of the bloom is of 
the same shade as guards. Stamens very prominent, shown as well as in “La 
Rosiére” or “ Marguerite Gérard.” Fragrance pleasant X. Blooming time late. 
Large size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong, 
healthy. Stem medium long, strong, reddish green. Blooming habit free. 
Buds have laterals undeveloped, healthy. Foliage well furnished, medium 
green, fine in size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks—This variety should not be confused with “Aurora” (Pleas), see 
Bulletin 278, page 237, nor “Aurora” (Hollis), see page 78. 


BOULE DE NEIGE. 

Species — P. albiflora. Originated by Calot, 1862. 

Donated by Cottage Gardens Company. é 

Description of bloom— Type of bloom, semi-rose. Form of bloom medium glob- 
ular, medium compact. Not differentiated. Not entirely transformed. Color 
(total effect) milk white; guards flecked noticeably crimson; collar same as 
guards; center flecked crimson, very striking. Fragrance unpleasant X. 
Blooming time early to mid-season. Very large to large size. 

Description of plant —Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, coarse; veins 


green. 
Commercial value— For cut bloom extra good; landscape value good. Variety 


as a whole good. 
Remarks—Very similar to “Mons. Dupont,” slightly more double, clearer white, 


and blooms 5-6 days ahead of “ Dupont.” 
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CLARA BARTON. 

Specics — P, albiflora. Originated by Terry. 

Donated by Cottage Gardens Company and Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, loose. 
Not differentiated. Not entirely transformed. Color (total effect) milk 
white; guards prominently flecked with crimson; center clear. Green carpels, 
pink stigmas. Bloom is single in weak plants. Fragrance unpleasant X. 
Blooming time early. Size large. 

Description of plant — Habit of plant drooping, medium height, open. Growth 
medium. Stem medium long, weak, red. Blooming habit medium. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, fine; 
veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 


JAMES KELWAY. 


Species — P. albiflora. Originated by Kelway. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) 1 (8) rose 
white; guards prominently flecked with crimson; collar lighter than guards, 
fades milk white; center clear, central parts have yellow veins toward base. 
Fragrance unpleasant X. Blooming time mid-season. Very large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium to strong, healthy. Stem medium long to long, medium 
strong, reddish green. Blooming habit free. Buds borne in clusters, healthy. 
Foliage well furnished, light green, medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks —Came from Peterson Nursery as such. Identical with “Lady Derby” 
from Shaylor and Thurlow, and “Mrs. Gwyn-Lewis” from Farr. 


LE CYGNE. 


Species — P. albiflora. Originated by Lemoine, 1907. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, com- 
pact. Not differentiated. Not entirely transformed. Color (total effect) 
pure milk white; collar same as guards; center clear. A few yellow stamens 
in center of bloom. Fragrance pleasant XX. Mid-season. Large size. 

Description of plant — Habit of plant, erect, medium tall to tall, medium compact. 
Growth strong and healthy. Stem medium long, strong. Blooming habit me- 
dium free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins reddish green. : 

Commercial value— For cut bloom good; landscape value extra good to good. 
Variety as a whole good. 

Remarks — The globular, compact type of bloom of this variety makes it easily 
distinguishable from other varieties. 
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MADAME DE TREYERAN. 


Species — P. albiflora. ts Originated by Dessert, 1899. 

Donated by Farr. 

Description of bloom— Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) rose white 
1 (8); guards splashed with scarlet; collar same as guards; center flecked 
with crimson. Color is splashed on giving a rose white tint. Very attractive. 
Fragrance pleasant XXX. Blooming time early. Size very large. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong. 
Stem medium long, strong, red. Blooming habit very free. Buds borne in 
clusters, healthy. Foliage medium furnished, medium green, medium to fine in 
size; veins reddish green. 

Ghrsnercis} value — For cut bloom good; landscape value extra good. Variety as 
a whole good. 

MARIE. 

Species — P. albiflora. Originated by Calot, 1868. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) lilac white 
fading to milk white 2 (7); guards flecked with crimson; collar same as 
guards; center clear. Golden yellow 2 (16) staminodes, or short, narrow 
petals around the collar. Petals shading to yellow at base. Fragrance pleas- 
ant. Blooming time late. Medium size. 

Description of plant— Habit of plant medium erect to erect, very tall, medium 
compact. Growth strong and healthy. Stem long, strong, reddish green. 
Blooming habit free. Buds borne in clusters. Foliage medium furnished, 
dark green, medium size; veins red. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 


USONA. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
lilac white 1 (7); guards flecked with crimson and green; center milk white, 
flecked. Stamens visible at center. Fragrance unpleasant XX. Blooming 
time mid-season. Very large size. 

Description of plant — Habit of plant medium erect, medium tall, medium compact. 
Stem strong and healthy. Stem long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, coarse; 
veins green. 

Commercial value —For cut bloom poor; landscape value good. Variety as a 
whole good. 

MADEMOISELLE DESBUISSONS. 

Pink and White 

Species — P. albiflora. Originated by Crousse, 1893. 

Donated by Goos and Koenemann. 

Description of bloom— Type of bloom semi-rose, Form of bloom flat, compact. 
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Not differentiated. Not entirely transformed. Color (total effect) pink and 
white; guards violet rose 1 (154); guards clear; center fades to milk white, 
clear. Stamens visible at center, small hairy carpels, white stigmas. Fra- 
grance pleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit very free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, coarse; 
veins reddish green. 

Commercial value — For cut bloom medium; landscape value extra good. Variety 
as a whole good. 

ARSENE MEURET. 

Pink ; 

Species — P. albiflora. Originated by Verdier, 1854. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Not differentiated. Not entirely transformed. Color (total 
effect) violet rose I (154); guards violet rose, flecked with green, streaked 
light; collar same as guards; center clear; bloom silver tipped. Fragrance 
unpleasant XX. Blooming time mid-season. Large size. 

Descriplion of plant— Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong, healthy. Stem medium long, medium strong, reddish 
green. Blooming habit free. Buds borne in clusters, healthy. Foliage me- 
dium furnished, medium green, medium to fine size; veins green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium to good. 


BATTLEFIELD. 

Species—P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) pure 
mauve 4 (181) ; guards flecked with crimson and green, splashed; center clear; 
secondary staminodes absent; silver-tipped imbricated bloom, uniform 
throughout. Fragrance unpleasant XX. Blooming time mid-season. Large 
size. 

Description of plant — Habit of plant drooping, tall, open. Growth strong, healthy. 
Stem long, strong, reddish green. Blooming habit medium. Buds borne in 
clusters. Foliage poorly furnished, dark green, coarse; veins reddish green. 

Commercial value — For cut bloom medium; landscape value poor. Variety as a 
whole medium to poor. 

Remarks — Drooping habit makes it undesirable. 


BELISAIRE. 

Species — P. albiflora. Originated by Lemoine, 1907. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Not differentiated. Not entirely transformed. Color (total 
effect) pale lilac; guards very finely splashed with crimson; collar same as 
guards; center flecked with crimson. Splashed with minute dots of deeper 
lilac. Fragrance unpleasant X. Blooming time mid-season. Size medium to 
large. 
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Description of plant— Habit of plant medium erect, medium tall, medium com- 
pact. Growth strong and healthy. Stem medium length, medium strong, red. 
Rlooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, light green, medium size; veins red. 

Commercial value — For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — Bloom is identical with “ Asa Gray,” the only difference in the two 
varieties being that “Bélisaire” has red stems, “Asa Gray” green. 


BLANCHE DESSERT. 


Species — P. albiflora. Originated by Dessert, 1888. 

Donated by Farr. 

Description of bloom —Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
solferino red 2 (157); guards clear; collar same as guards; center clear. 
Bloom attractive, somewhat imbricated. Fragrance unpleasant X. Blooming 
time early. Medium size. 

Description of plant — Habit of plant drooping, medium tall, open. Growth me- 
dium, healthy. Stem medium length, weak, red. Blooming habit medium. 
Lateral buds undeveloped. Foliage poorly furnished, dark green, fine; veins 
reddish green. 

Commercial value—For cut bloom poor; landscape value medium to poor. 
Variety as a whole medium to poor. 

Remarks — Wiry, weak stems, poorly furnished. 


CARMEN. 

Species — P. albiflora. ° Originated by Lemoine, 1898. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, compact. 
Not entirely differentiated. Not entirely transformed. Color (total effect) 
hydrangea pink 1 (132); guards clear; collar same as guards; center flecked 
with crimson. Color sprinkled on in fine dots like “Asa Gray.” Fades lilac 
white. Fragrance unpleasant X. Blooming time mid-season. Very large size. 

Description of plant—Habit of plant erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, red. Blooming habit medium. Buds 
single, healthy. Foliage medium furnished, light green, medium size; veins 
reddish green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 


CERISETTE. 

Species—P. albiflora. Origin unknown. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom, flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) violet 
rose 3 (154); guards clear; collar same as guards; center flecked with green 
at base occasionally. Fragrance unpleasant X. Blooming time early to mid- 
season. Large size. 
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Description of plant—Habit of plant erect, medium tall, medium compact. Growth 
strong and healthy. Stem medium long, medium strength, reddish green. 
Blooming habit medium. Buds borne in clusters. Foliage well furnished, 
medium green, medium size; veins red, 

Commercial value —For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


CHARLES TOCHE. 


Species—P, albiflora. Originated by Dessert, 1888. 

Donated by Farr. 

Description of bloom—Type of bloom semi-double. Form of bloom globular, 
loose, stamens very noticeable. Not differentiated. Not entirely transformed. 
Color (total effect) violet rose 4 (154); guards clear; collar same as guards; 
center clear; color uniform. Fades in sun to 1 (154). Fragrance unpleasant 
XX. Blooming time early. Medium size. 

Description of plant — Habit of plant erect, dwarf, compact. Growth strong and 
healthy. Stem short, strong, red. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium to dark green, medium size; 
veins reddish green. 

Commercial value— For cut bloom poor; landscape value good. Variety as a 
whole good. 

DUGUESCLIN. 

Species — P. albiflora. Originated by Miellez, 1857. 

Donated by Dessert. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, loose. 
Not differentiated. Not entirely transformed. Color (total effect) violet 
rose 4 (154); guards flecked with crimson; collar same as guards; center 
clear; secondary staminodes absent. Very prominently silver tipped. Petals 
noticeably serrate. Fragrance unpleasant X. Blooming time mid-season. Size 
medium to large. 

Description of plant—WHabit of plant medium erect, medium height, compact. 
Growth medium, healthy. Stem medium long, medium strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished, 
medium green, medium size; veins reddish green, 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

ENCHANTMENT. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom —Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
pale lilac rose t (178); guards clear; collar same as guards; uniform color; 
secondary staminodes absent. Bloom fades in sunlight to hydrangea pink. 
Stamens plainly visible. Fragrance unpleasant X. Blooming time mid-season. 
Medium size. 

Description of plant —Habit of plant drooping, medium height, medium compact. 
Growth strong and healthy. Stem long, strong, green. Blooming habit me- 
dium. Buds borne in clusters, healthy. Foliage medium furnished, medium 
green, coarse; veins green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor to worthless. 

Remarks — Has no place in the trade. 
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EUGENIE VERDIER. 


Species — P, albifiora. Originated by Calot, 1864.~ 

Donated by Farr. 

Description of bioom— Type of bloom semi-rose. Form of bloom flat, medium 
compact to loose. Not differentiated. Not entirely transformed. Color 
(total effect) 1 (132) hydrangea pink; guards clear; collar lighter than 
guards; very slight occasional crimson flecks on center. Color fades to lilac 
white. Fragrance pleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect, tall, open. Growth strong and 
healthy. Stem long, medium strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
medium size; veins red. : 

Commercial value — For cut bloom good; landscape value medium. Variety as a 
whole good. 

Remarks — Much confused with “ Eugene Verdier” and “ Pottsi Alba.” 


GENERAL CAVAIGNAC. 


Species — P. albiflora. Originated by Calot, 1858. 
Donated by Farr. 
Description of blooni — Type of bloom semi-rose. Form of bloom globular, com- 


pact. Not clearly differentiated. Entirely transformed. Color (total effect) 
light violet rose 1 (154); guards clear; collar same as guards; center splashed 
with crimson. Bloom tipped light. Fragrance pleasant X. Blooming time 
late. Size very large. 

Description of plant—Habit of plant erect, tall, compact. Growth medium. Stem 
long, medium strong, green. Blooming habit free. Buds borne in clusters, 
healthy. Foliage medium furnished, light green, fine; veins green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


GEORGIANA SHAYLOR. 


Species — P. albiflora. Originated by Shaylor, 1908. 

Donated by Shaylor. 

Description of bloom— Type of bloom semi-rose. Form of bloom globular, com- 
pact. Not differentiated. Not entirely transformed. Color (total effect) 1 
(129) pale rose pink; guards flecked with crimson, splashed slight!y with crim- 
son; collar same as guards; center flecked with crimson. First class certificate 
at Massachusetts Horticultural Society 1908. Fragrance pleasant X. Blooming 
time mid-season to late. Large size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. [Foliage well furnished, medium size; veins 
green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 
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JAMES BLANC. 

Species — P. albiflora. Originated by Crousse, 1883. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) violet rose 
3 (154); guards clear; collar same as guards; center clear. The distinguish- 
ing characteristic is deeply notched petals throughout bloom of about same 
width. Fragrance lacking. Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit medium. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, coarse; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


MADAME BARILLET DESCHAMPS. 


Species — P. albiflora. Originated by Calot, 1868. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, imbricated. 
Not differentiated. Not entirely transformed. Color (total effect) violet rose 
3 (154); guards clear; collar same as guards; center flecked occasionally with 
scarlet on edge. Bloom fades to a delicate silver pink in the sun. Fragrance 
pleasant X. Blooming time early to mid-season. Large size. 

Description of plant-— Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit medium. Buds borne in clusters, healthy. Foliage well fur- 
nished, light green, coarse; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good to extra good. 


MARY L. HOLLIS. 

Species — P. alb?flora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of tloom—Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
pale lilac rose 2 (178) ; guards clear; center clear, fades lilac white; secondary 
staminodes absent. Yellow stamens, plainly visible at center, concealed at 
collar. Fragrance unpleasant XX. Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, medium green, coarse; veins green. 

Commercial value—Vor cut bloom medium; landscape value extra good. Variety 
as a whole good. 

Remarks—A very attractive bloom. 


NOBILISSIMA. 
Species — P. albiflora. Originated by Miellez, 1858. 
Donated by Cottage Gardens Company. 
Description of bloom— Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
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4 (154) violet rose; guards clear; collar same as guards; center flecked with 
crimson. Fragrance unpleasant X. Blooming time mid-season to late. Large 
size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, dark green, medium 
size; veins red. 

Commercial value—For cut bloom medium; landscape value good. Variety as a 
whole good. 

PETER PAN. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloon—Type of bloom semi-rose. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) lilac rose 
1 (152); guards flecked crimson; center prominently flecked crimson, fades 
lighter than guards. Bloom fades in sun to lilac white. Fragrance unpleasant 
X. Blooming time mid-season. Large size. 

Description of plant —Habit of plant erect, médium height, compact. Growth ~ 
strong and healthy. Stem long, strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins green. 

Commercial value—For cut bloom poor; landscape value good. Variety as a 
whole medium. 

i PRAIRIE SPLENDOR. 

Species—P. albiflora. Originated by Rosenfield. 

Donated by Farr. 

Description of bloom— Type of bloom semi-rose. Color (total effect) 2 (154) 
violet rose; guards clear; collar same as guards; center slightly flecked with 
crimson. Bloom silver tipped. Stamens may entirely disappear on very strong 
plants. Fragrance lacking. Blooming time mid-season. Large size. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, medium strong, red. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, medium 
size; veins red. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

REINE HORTENSE. 

Species — P. albiflora. Originated by Calot, 1857. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, compact. 
Slightly differentiated. Not entirely transformed. Color (total effect) hy- 
drangea pink 2 (132); guards splashed with crimson; collar same color as 
guards; center prominently flecked with crimson. Color splashed on rose white 
background. Fades in sunlight. Fragrance pleasant X. Blooming time early 
to mid-season. Very large size. 

Description of pliant — Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, reddish green. Blooming habit medium. 
Buds borne in clusters. Foliage medium furnished, medium to dark green, 
medium size; veins reddish green. 

Commercial value—For cut bloom good; landscape value medium. Variety as a 
whole good. 
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RUY BLAS. 

Species — P. albiflora. ; Originated by Dessert. 

Donated by Farr. 

Description of bloom —Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
pure mauve 3 (181); guards clear; collar same as guards; center clear. Bloom 
fades rapidly, silver tipped. Fragrance unpleasant XXX. Blooming time mid- 
season. Medium size. 

Description of plant—Habit of plant erect, dwarf, compact. Growth strong. 
Stem short, medium strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, light green, medium size; veins 
reddish green. 

Commercial value —For cut bloom medium; landscape value good. Variety as a 


whole medium. : 


SARAH BERNHARDT. 


Species — P. albiflora. Originated by Lemoine, 1906. 

Donated by Farr. : 

Description of bluom—Type of bloom semi-rose. Form of bloom flat, imbricated, 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
mauve rose 2 (153); guards clear; collar same as guards; center clear. Bloom 
silver tipped. Fragrance pleasant X. Blooming time late. Size large to very 
large. 

Description of plant— Habit of plant medium erect, tall, medium compact. 
Growth strong. Stem long, medium strong, reddish green. Blooming habit 
free. Buds borne in clusters, healthy. Foliage medium furnished, medium 

__ green, medium size; veins green. 

Commercial value—For cut bloom extra good; landscape value good. Variety 
as a whole extra good. 

Remarks — This variety should not be confused with the so-called “ Sarah Bern- 
hardt” (Dessert) which is really “Umbellata Rosea.” See page 292, Bulletin 
278. 


TROJAN. 

Species — P. albiflora. Origin unknown. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
crimson pink 1 (150); guards flecked with scarlet and green; collar same color 
as guards; center slightly flecked with crimson and white; secondary sta- 
minodes absent. Bloom silver tipped. Fragrance unpleasant XX. Blooming 

_ time mid-season. Medium to large size. 

Description of plant—Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good, 
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WALTER FAXON. 

Species — P. albiflora. Originated by Richardson. 

Donated by Shaylor. 

Description of bioom—Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Differentiated. Not entirely transformed. Color (total ef- 
fect) bright rose 2 (128); guards clear; center clear; uniform color through- 
out. Guard petals fade lighter than center. Very delicate color. Fragrance 
slight. Blooming time mid-season. Medium size. 

Description of plant—Habit of plant medium erect, medium tall, medium com- 
pact. Growth medium strong, healthy. Stem medium long, medium strong, 
green. Blooming habit medium to free. Foliage medium to dark green; veins 
reddish green. F 

Commercial value— For cut bloom good; landscape value medium. Variety as a 
whole good. 


ADMIRAL TOGO. 


Red 

Spectes—P. albiflora. Originated by Hollis, 1907. 

Donated by Farr and Hollis. 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
crimson carmine 6-7 (159); guards clear; collar same as guards; center clear. 
Holds color well (no silver tips). Fragrance unpleasant XX. Blooming time 
mid-season. Size medium to large. 

Description of plant— Habit of plant erect, medium tall, compact. Growth me- 
dium strong, healthy. Stem medium long, strong, reddish green. Blooming 
habit medium free. Buds borne in clusters, healthy. Foliage well furnished, 
very dark green, medium fine; veins red. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


AKSARBEN. 


Species — P. albiflora. Originated by Rosenfield, 1908. 

Denated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) dark 
crimson 4-5 (168); guards clear; collar same as guards; center, green streaks 
in carpelodes, Fragrance unpleasant X. Blooming time mid-season. Size 
large. 

Description of plant — Habit of plant erect, tall, medium compact. Growth strong, 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage medium furnished, dark green, medium fine; veins 
green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks—Somewhat like “Karl Rosenfield,” but foliage not as coarse, bloom more 
compact, with green streaks in center. 


’ 
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AUGUSTE GAUTHIER. 


Species—P. albiflora. Originated by Dessert and Mechin, 1890. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Not differentiated. Not entirely transformed. Color (total 
effect) tyrian rose 4 (155); guards clear; collar same as guards; center clear; 
secondary staminodes absent. Noticeably silver tipped, imbricated, wide petals 
throughout. Fragrance unpleasant XX. Blooming time mid-season. Large 
size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, medium strength, red. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins reddish green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good. 

BISMARK. 

Species — P. albiflora. Origin unknown. 

Donated by Charlton. 

Description of bloom —Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) magenta 
4 (1&2); guards clear; collar same as guards; center clear; secondary stam- 
inodes absent. Fragrance unpleasant XX. Blooming time mid-season. 
Large size. 

Description of plant—Habit of plant erect, tall, medium compact. Growth 
strong and healthy. Stem long, medium strong, red. Blooming habit free. 
Buds borne in clusters, healthy. Foliage ‘poorly furnished, medium to light 
green, fine; veins red. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a whole 
poor. 

Remarks — Absolute identity is not established. 


CAVALLERIA RUSTICANA. 


Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Not entirely differentiated. Not entirely transformed. Color 
(total effect) reddish violet 4 (168); guards have light streak in center; col- 
lar same color as guards; center clear; uniform color. Wide petals through- 
out bloom. Fragrance unpleasant X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant erect, medium tall, medium compact to com- 
pact. Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, dark green, medium size; veins red. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

COQUELIN. 

Species — P. albiflora. Originated by Dessert. 

Donated by Farr. 

Description of bloom — Type of bloom semi-double. Form of bloom flat, loose. 
Not differentiated. Not entirely transformed. Color (total effect) tyrian rose 
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1 (155); guards clear; collar same as guards; center clear. Bloom becomes 
silver tipped with age. Stamens visible at collar and center. Fragrance un- 
pleasant XX. Blooming time early. Medium size. 

Description of plant — Habit of plant drooping, dwarf to medium, medium compact. 
Growth medium strong, healthy. Stem short to medium length, weak to me- 
dium strong, red. Blooming habit medium. Buds borne in clusters, healthy. 
Foliage medium furnished, medium green, medium size; veins red. 

Commercial value— For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

E. G Bi: 

Species —P. albiflora, + Originated by Lemoine, 1906. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom medium glob- 
ular, compact. Slightly differentiated. Not entirely transformed. Color 
(total effect) tyrian rose 2 (155); uniform color; center 2 (155), clear. Very 
showy, desirable bloom. Stamens nearly concealed. Fragrance unpleasant X. 
Blooming time early. Size large to very large. 

Description of plant— Habit of plant erect, dwarf, compact. Growth strong and 
healthy. Stem short, strong, green. Blooming habit free. Lateral buds un- 
developed, healthy Foliage medium furnished, medium green, medium size; 
veins green. 

Commercial value — For cut bloom good; landscape value extra good. Variety as 
a whole extra good. 


GENERAL DODDS. 

Species — P. albiflora. Originated by Crousse, 1893. 

Donated by Farr. 

Description of bloom —Type of bloom semi-rose. Form of bloom globular, very 
compact. Slightly differentiated. Entirely transformed. Color (total effect) 
dark tyrian rose 4 (155); guards splashed with green; collar same as guards; 
center clear. A few small, pure white petals around the center. Fragrance 
lacking. Blooming time late. Size very large. 

Descriplion of plant — Habit of plant erect, tall, compact. Growth strong. Stem 
long. strong, green. Blooming habit free. Buds borne in clusters, healthy. 
Foliage well furnished, medium to light green, medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


GENERAL HOOKER. 

Species — P. albiflora. Originated by Terry. 

Donated by Farr 

Description of bloom— Type of bloom semi-rose. Form of bloom flat, compact. 
Not differentiated. Not entirely transformed. Color (total effect) 4 (155) 
tyrian rose; guards flecked; collar same as guards; center clear; uniform color 
throughout. Bloom has slight silver tip. Fragrance unpleasant XX. Bloom- 
ing time mid-season. Size large. 

Description of piant—Habit of plant medium erect, medium tall to tall, medium 
compact. Growth medium to strong, healthy. Stem long, medium strong, red- 
dish green. Blooming habit free. Buds borne in clusters, healthy. Foliage 
medium furnished, medium green, medium size; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 
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GEORGE WASHINGTON. 


Species—P albiflora. Originated by Hollis, 1904. 

Donated by Farr 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, loose. Not 
differentiated. Not entirely transformed. Color (total effect) 4 (168) dark 
crimson, guards clear, collar same as guards; center clear, uniform color. 
Fragrance unpleasant XXX. Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, medium height, medium compact. 
Growth strong and healthy. Stem medium to long, strong, red. Blooming 
habit medium. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins vivid red, 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 

Remarks—Much like numeraus other red semi-doubles. Not to be confused 
with “ Washington ” (Guerin, 1860). 


KARL ROSENFIELD 


Species—P. albiflora. Originated by Rosenfield, 1908. 

Denated by Farr and Rosenfield. 

Description of bloom—Type of bloom semi-rose. Form of bloom globular, com- 
pact. Not differentiated. Not entirely transformed. Color (total effect) 4-5 
(168) dark crimson; guards clear; collar same as guards; center clear. Fra- 
grance lacking. Blooming time mid-season. Size large to very large. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, green. Blooming habit free. Buds borne in clus- 
ters. Foliage well furnished, dark green, coarse; veins green. 

Commercial value — For cut bloom good; landscape value good. Variety as a 
whole very good Keeps unusually well as a cut flower. One of the best 
crimson varicties in the trade. 


MADAME ADRIEN SENECLAUZE. 


Species—P. albiflora. Originated by Sénéclauze, 1875. 

Donated by Dessert. 

Description of bloom— Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
1 (169) rose magenta; guards streaked light; collar lighter than guards; cen- 
ter clear; secondary staminodes absent. Bloom fades somewhat on tips with 
age. Fragrance unpleasant XX. Blooming time mid-season. Large size. 

Description of plant—Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, light green, coarse, 
veins reddish green. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 
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MADAME AUGUSTE DESSERT. 


Species — P, albiflora. Originated by Dessert, 1899. 

Donated by Shaylor. 

Description of bloom — Type of bloom semi-rose. Form of bloom medium glob- 
ular, medium compact. Color (total effect) 1 (154) violet rose; guards slightly 
flecked with crimson; collar same as guards; center flecked with crimson. Fra- 
grance unpleasant XX. Blooming time early to mid-season. Very large to 
large size. 

Description of plant — Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium green, me- 
dium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

MADAME MOUTOT. 


Species — P. albiflora. Originated by Crousse, 1892. 

Donated by Farr. 

Description of bloom —Type of bloom semi-rose. Color (total effect) 2 (155) 
tyrian rose; guards clear; collar same as guards; center clear. Bloom fades 
slight silver tipped. Fragrance pleasant XX. Blooming time mid-season. 
Medium size. 

Description of plant — Habit of plant erect, medium height, compact. Growth me- 
dium strong. Cornell specimens diseased. Stem medium long, medium strong, 
red. Blooming habit shy; this may be on account of disease. Buds single, 
blight. Foliage medium furnished, light green, medium size; veins vivid red. 

Commercial value —For cut bloom medium; landscape value medium. Variety as 
a whole medium. 

NIGRICANS. 

Species — P. albiflora. 2 Origin unknown. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, me- 
dium compact. Not differentiated. Not entirely transformed. Color (total 
effect) dark crimson; uniform color throughout 5 (168); center clear. Very 
deep, rich color. Fragrance unpleasant X. Blooming time mid-season to late. 
Medium size. 

Description of plant—WHabit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, red. Blooming habit irregular. 
Buds borne in clusters. Foliage medium furnished, dark green, medium size; 
veins vivid red. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole good. 

PIERRE REIGNOUX. 


Species — P. albiflora. Originated by Dessert, 1908. 

Donated by Farr. 

Description of bloom —Type of bloom semi-rose. Form of bloom medium fiat, 
medium to compact. Not differentiated. Not entirely transformed. Color 
(total effect) tyrian rose 1 (155); guards clear; collar 1 (155) same as 
guards; center slightly flecked with crimson. Imbricated, very attractive 
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bloom. Fades out in sun; a few stamens seen in center of bloom. Fragrance 
unpleasant X. Blooming time early. Large size. 

Description of plant — Habit of plant medium erect to drooping, dwarf, medium 
compact. Growth medium strong, healthy. Stem short, medium strong to 
weak, red. Blooming habit medium to free. Lateral buds undeveloped. 
Foliage medium furnished, medium green, fine size; veins reddish green. 

Commercial value — For cut bloom poor; landscape value good. Variety as a 
whole good. 

RAPHAEL. 

Species — P. albiflora. Originated by Mechin, 1882. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom globular, me- 
dium compact to loose; stamens visible. Not differentiated. Not entirely trans- 
formed. Color (total effect) purple garnet 5-6 (165); guards streaked light; 
center has occasionally light streak. Very desirable, dark red for early season. 
Fragrance unpleasant X. Blooming time extra early. Medium size. 

Description of plant — Habit of plant erect, dwarf, compact. Growth strong and 
healthy. Stem short, strong, vivid red. Blooming habit very free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, medium size; 
veins red. 

Commercial value—For cut bloom poor; landscape value good to extra good. 
Variety as a whole good. bas 

ROSSINI. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, imbricated, 
medium compact. Not differentiated. Not entirely transformed. Color (total 
effect) tyrian rose 4 (155), silver tipped; guards clear; collar same as guards; 
center clear. Stamens are concealed; bloom fades quickly in the sun. Fra- 
grance unpleasant XX. Blooming time early to mid-season. Medium size. 

Description of plant — Habit of plant erect, medium tall, medium compact. Growth 
strong and healthy. Stem medium length, medium strength, red. Blooming 
habit medium to free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, dark green, medium size; veins red. 

Commercial value — For cut bloom medium to good; landscape value good. Vari- 
ety as a whole good. 

SAMOSET. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom semi-rose. Form of bloom flat, medium 
compact to compact. Not differentiated. Not entirely transformed. Color 
(total effect) rose magenta 1 (169); guards streaked light; center clear, 
slightly silver tipped. This is a showy bloom. Fragrance unpleasant XX. 
Blooming time early to mid-season. Very large size. 

Description of plant — Habit of plant very erect, tall, compact. Growth strong and 
healthy. Stem long, strong, red. Blooming habit free. Buds borne in clus- 
ters, healthy. Foliage well furnished, dark green, coarse; veins reddish green. 

Commercial value — For cut bloom medium; landscape value extra good. Variety 
as a whole good. 

Remarks --This is a very promising variety. 
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SENATOR. 

Species — P. albiflora. Originated by Terry. 

Donated by Farr. 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, imbricated, 
medium compact. Not differentiated. Not entirely transformed. Color (total 
effect) reddish violet 4 (180); guards streaked light; collar same as guards; 
center clear; secondary staminodes absent. A few stamens partly visible in 
the center of the bloom. Fragrance unpleasant XX. Blooming time early to 
mid-season; size very large. 

Description of plant—Habit of plant medium erect to drooping, tall, medium to 
open. Growth strong and healthy. Stem long, medium strong to strong, red- 
dish green. Blooming habit free. Buds borne in clusters, healthy. Foliage 
medium furnished, medium green, medium to coarse in size; veins reddish 
green. 

Correction to Bulletin 259— The above description is much better for this variety. 


TENIERS. 

Species — P. albiflora. Originated by Crousse, 1880. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom semi-rose. Form of bloom flat, medium 
compact. Not differentiated. Not entirely transformed. Color (total effect) 
purple garnet 5 (165); guards streaked light; collar same as guards; center 
silver tipped, slightly streaked light; uniform color. Fragrance unpleasant 
X. Blooming time mid-season. Mediuni size. 

Description of plant— Habit of plant medium erect, medium tall to dwarf, com- 
pact. Growth strong and healthy. Stem medium long, strong, red. Bloom- 
ing habit medium. Buds borne in clusters, healthy. Foliage well furnished, 
dark green, medium size; veins reddish green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium. 

Correction to Bulletin 259—The above description is much better for this variety. 


ROSE TYEE 


BARONESS SCHROEDER. 

White 

Species—P. albiflora. Originated by Kelway. 

Donated by Farr, Shaylor, Rosenfield, Cottage Gardens Company, Perennial Gar- 
dens, Ellwanger & Barry, Blue Hill Nursery. 

Description of bloom— Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Not entirely transformed. Color (total effect) flesh white 
fading to milk white; guards clear; collar same as guards; center clear. Fra- 
grance pleasant XX. Blooming time mid-season. Large size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong. Stem 
long, strong, reddish green. Free blooming. Lateral buds undeveloped, 
healthy. Foliage well furnished, medium green, medium size; green veins. 

‘Commercial value — For cut bloom extra good; landscape value good. Variety as 

a whole extra good. 
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CARNEA STRIATA. 


Species — P. albiflora. Origin unknown. 
Donated by Jackson and Perkins. 
Description of bloom —Type of bloom rose. Form of bloom globular, medium 


compact. Slightly differentiated. Entirely transformed. Color (total effect) 
lilac white; guards clear; collar same as guards; center flecked with crimson; 
secondary staminodes absent. Fragrance pleasant X. Blooming time mid- 
season. Medium to large size. 

Description of plant — Habit of plant medium erect, medium tall, medium compact. 
Growth strong and healthy. Stem medium long, medium strength, green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, light green, fine; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


CLAUDE GELEE. 

Species — P. albiflora. Originated by Lemoine. 

Donated by Farr. 

Description of bloom— Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) 1 (10) 
creamy white; guards clear; collar same as guards; center clear; secondary 
staminodes absent. Occasional faint crimson fleck on center petals. Fra- 
grance pleasant X. Blooming time late. Size large. 

Description of piant— Habit of plant medium erect, dwarf to medium compact. 
Growth medium strong, stem medium long, medium strong. Blooming habit 
medium. Buds single, occasional side buds. Foliage medium furnished, me- 
dium green, medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — Color effect and type of bloom same as “ Alsace Lorraine” but much 
more dwarf and a few days later. 


DOROTHY E. KIBBY. 


Species — P. albiflora. Originated by Hollis, 1907. 
Donated by Hollis. 

This so-called variety cannot be distinguished from ‘“ Couronne d’Or.” 
Synonym —“ Couronne d’Or.” 


EMMCHEN. 

Species — P. albiflora. Origin unknown. 

Donated by Goos and Koenemann. 

Description of bloom —Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) milk 
white; guards clear; collar same as guards; center clear; secondary staminodes 
present. Fragrance unpleasant X. Blooming time late. Size large. 

Description of plant—Habit of plant erect, medium tall to tall, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, dark green, coarse; 
veins green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 
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ENCHANTRESSE. 

Species — P. albiflora. Originated by Lemoine 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) 1 (10) creamy 
white; guards splashed with scarlet; collar same color as guards; center 
faintly flecked with crimson. Fragrance pleasant X. Blooming time yery late. 
Very large size. : 

Description of plant —Habit of plant erect, tall, medium compact. Growth strong 
and healthy. Stem long, strong, green. Blooming habit free. Buds borne in 
clusters, healthy. Foliage well furnished, light green, medium size; veins 
green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good to extra good. 


GRANDIFLORA (RICHARDSON). 


Species — P. albiflora. Originated by Richardson and Hovey, 1883. 

Donated by Cottage Gardens Company and Farr. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) 2 (7) rose white; 
guards clear; collar same as guards; center clear. Fragrance pleasant XX. 
Blooming time late. Very large size. 

Description of plant — Habit of plant medium erect, tall, open. Growth strong and 
healthy. Stem long, medium strong, green. Blooming habit medium. Buds 
borne in clusters, healthy. Foliage medium furnished, medium green, medium 
to fine in size; veins red. 

Commercial value — For cut bloom good; landscape value good. Variety as a 
whole good. 

HUMEI ALBA. 

Species — P. albiflora. Originated by Lemon, 1830. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom rose. Form of bloom flat, loose. Not dif- 
ferentiated. Entirely transformed. Color (total effect) lilac white 1 (7); 
guards clear; collar same as guards; center clear. Fragrance pleasant XX. 
Blooming time early. Large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium strong, healthy. Stem medium long, medium strong, 
green. Bloomirg habit medium. Buds borne in clusters, healthy. Foliage 
medium furnished, light green, fine; veins green. 

Commercial value —For cut bloom good; landscape value medium. Variety as a 
whole good. 

LADY DARMOUTH. 

Species — P. Albiflora. Origin unknown, 1850. 

Donated by Farr. 

Description of bloom—Type of bloom rose. Form of bloom flat, loose. Slightly 
differentiated. Entirely transformed. Color (total effect) milk white; guards 
clear; collar cream white; center flecked with green. Petals of all sizes mixed 
throughout bloom. Fragrance pleasant X. Blooming time early. Small size, 


Lamartine (rose type as grown at the Coltage Gardens nurseries) 
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Description of plant— Habit of plant erect, medium height, medium compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters. Foliage well furnished, medium 
green, medium size; veins reddish green. 

Commercial value —For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


: LA FRANCE. 

Species—P. albiflora. Originated by Lemoine, 1901. 

Donated by Farr. 

Description of bloom— Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) rose white 
3 (8); guards splashed with crimson; collar same as guards; center clear; 
bloom uniform color throughout; secondary staminodes absent. The outer 
guard petals have a splash of crimson through the center deepening at the 
base. Fragrance very pleasant XX. Blooming time mid-season to late. Very 
large size. 

Description of plant — Habit of plant erect, medium tall to tall, compact. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
medium size; veins reddish green. 

Commercial value—For cut bloom extra good; landscape value extra good. 

_ Variety as a whole extra good. 

Remarks — Very distinct variety. Perfect rose type. 


LA TENDRESSE. 

Species — P. albiflora. Originated by Crousse, 1806. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) milk white; guards 
slightly splashed; center flecked with crimson. Flecks are very prominent on 
some blooms, very slight on others. Fragrance pleasant X. Blooming time 
early. Size medium to large. 

Description of plant — Habit of plant erect, medium tall, medium compact to open. 
Growth medium strong, healthy. Stem medium long, medium strong to strong, 
reddish green. Blooming habit free. Buds borne in clusters. Foliage medium 
furnished; medium green, medium size; veins reddish green. 

Commercial value — For cut bloom extra good; landscape value good. Variety as 
a whole good. 


LUCY E. HOLLIS. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) lilac white 1 (7); 
guards clear; collar same as guards; center slightly flecked with scarlet; 
secondary staminodes present. Center of bloom shaded to pale lilac rose 
1 (178). Fragrance pleasant X. Blooming time very late. Large size. 

Description of plant — Habit of plant drooping, not good, medium height, medium 
compact. Growth strong and healthy. Stem medium long, medium strong to 
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weak, green. Blooming habit free. Buds borne in clusters, healthy. Foliage 
well furnished, medium green, coarse; veins green. 

Commercial value—For cut bloom medium; landscape value poor. Variety as a 
whole medium to poor. 

Remarks — Undesirable bud like “ Charlemagne.” 


MADAME EMILE GALLE. 


Species — P. albiflora. Originated by Crousse, 1881. 

Donated by L. Paillet. 

Description of bloom—Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Color (total effect) 2 (7) lilac white; guards clear; center 
clear; secondary staminodes present. Fine formed, attractive bloom, center 
fades with age to milk white. Fragrance pleasant X. Blooming time mid- 
season to late. Large size. 

Description of plant — Habit of plant medium erect, medium tall to tall, compact. 
Growth strong and healthy. Stem long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium to light 
green, medium size; veins reddish green. 

Commercial value — For cut bloom extra good; landscape value good. Variety as 
a whole good to extra good. 

Correction to Bulletin 259— The above deccapeeee is much better for this variety. 


MADAME FOULD. 


Species — P. albiflora. Originated by Crousse, 1893. 

Donated by Cottage Gardens Company. 

Description of bloom —Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) milk white; 
guards clear; center lilac white, very slightly flecked with crimson. Fragrance 
pleasant X. Blooming time very late. Large size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, very strong, green. Blooming habit medium. Buds borne 
in clusters, healthy. Foliage medium furnished, medium green, coarse; veins 
green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — Very tight bud, too full; apt to burst and become waterlogged. 


MADAME VILMORIN. 


Species — P. albiflora. Originated by Guerin, 1866. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom only medium glob- 
ular. Not differentiated. Entirely transformed. Color (total effect) rose 
white 2 (8); guards clear; collar same as guards; center splashed with rose. 
Bloom shading to amber at base of petals. Occasional narrow petals inter- 
mixed. Fragrance very pleasant XX. Blooming time late. Medium size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth medium strong. Stem medium long, medium strong, green. 
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Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, medium green, medium size; veins red. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


MADEMOISELLE MARIE CALOT. 


Species—P., albiflora. Originated by Calot, 1872. 

Donated by Farr, Cottage Gardens Company, and Goos and Koenemann. 

Description of bloom— Type of bloom rose. Form of bloom globular, medium 
compact. Not difierentiated. Entirely transformed. Color (total effect) 
milk white; guards clear; center usually slightly flecked with crimson. Very 
poor, loose blooms are produced until clump is well established for 4-5 years. 
Fragrance pleasant XX. Blooming time mid-season. Large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong. Stem medium long, strong, green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, dark green, coarse; veins reddish 
green. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


MARIE DEROUX. 


Species — P. albiflora. Originated by Crousse, 188r. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) lilac 
white 2 (7); guards prominently flecked with crimson; collar lighter than 
guards; center clear. Fragrance pleasant X. Blooming time late. Large 
size. 

Description of plant — Habit of plant medium erect, tall, open. Growth strong and 
healthy. Stem long, medium strong, reddish green. Blooming habit medium. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
medium size; veins reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


MARY A. LIVERMORE. 


Species—P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom flat, medium compact. 
Not differentiated. Entirely transformed. Color (total effect) milk white; 
guards slightly flecked crimson, clear; collar same as guards; center clear; 
secondary staminodes present. Fragrance pleasant X. Blooming time late. 
Large size. 

Description of plant — Habit of plant medium erect, medium tall to tall, compact. 
Growth strong and healthy. Stem long, strong, reddish green. Blooming 
habit medium. Buds borne in clusters, healthy. Foliage medium furnished, 
dark green, coarse; veins red. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 
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MONT BLANC. 

Species — P. albiflora. Originated by Lemoine, 1899. 

Donated by Cottage Gardens Company. 

Description of bloom—Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) milk white; 
guards slightly flecked with crimson; collar same as guards; center clear, 
slight rose white tint. Blooms larger than “Festiva Maxima.” One of the 
very best varieties in the trade. Very distinct and much superior to the “ Mont 
Blanc” (“Solfatare”) which is usually found under this name. Fragrance 
pleasant XXX. Blooming time early to mid-season. Very large size. 

Description of plant — Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, very strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage medium furnished, 
dark green to medium green, coarse; veins green. 

Commercial value—For cut bloom extra good; landscape value extra good. 
Variety as a whole extra good. : 


PARADISE. 

Species—P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom flat, medium compact. 
Not differentiated. Entirely transformed. Color (total effect) lilac white; 
guards hydrangea pink 1 (132); guards slightly streaked; center occasionally 
flecked, fades milk white; secondary staminodes present. Fragrance pleas- 
ant X. Blooming time early to mid-season. Large size. 

Description of plant—Habit of plant medium erect, medium tall, compact. Growth 
strong and healthy. Stem medium long, strong, reddish green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

SNOWBALL. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) milk 
white; guards slightly splashed; collar same color as guards; center clear, 
milk white; secondary staminodes present. Fragrance pleasant X. Blooming 
time mid-season. Small size. 

Description of plant—UHabit of plant medium erect, dwarf, compact. Growth 
strong and healthy. Stem medium long to short, medium strong to weak, 
reddish green. Blooming habit medium. Buds borne in clusters, healthy. 
Foliage well furnished, dark green, fine; veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole worthless. 

VERIBEST. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom —Type of bloom rose. Form of bloom medium globular, 
medium compact. Not differentiated. Entirely transformed. Color (total 
effect) milk white; guards slightly splashed; collar same color as guards; 
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center clear; secondary staminodes present. Very undesirable bud; worse 
than “Charlemagne.” Fragrance pleasant XX. Blooming time very late. 
Medium size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong, 
diseased. Stem medium long, strong, green. Blooming habit medium to shy. 
Buds borne in clusters, blighted. Foliage well furnished, dark green, medium 
size; veins green. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor to worthless. 


GEORGE HOLLIS. 

Pink and White 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom —Type of bloom rose. Form of bloom globular, medium 
compact. Not differentiated. Entirely transformed. Color (total effect) pale 
rose pink; guards 1 (7) lilac white, flecked with crimson; collar same as 
guards; center I (129) pale rose pink, clear; secondary staminodes present. 
Very attractive, full double bloom. Fragrance pleasant X. Blooming time 
very late. Large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, medium green, 
medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


HAPPY DAY. 

Species — P. albiflora. Originated by Hollis, 1908. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) pink and 
white; guards 4 (154) violet rose, streaked; center lilac white, prominently 
flecked and streaked with crimson; secondary staminodes present. Bloom 
fades. Fragrance pleasant X. Blooming time mid-season. Very large size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage medium furnished, dark green, coarse; veins 
reddish green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 


QUEEN EMMA. 

Species — P. albiflora. Origin unknown. 

Donated by Wild. 

Description of bloom— Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) pale lilac rose and 
cream; guards pale lilac, flecked with green; collar cream white and lilac; 
center clear; secondary staminodes present. Entire bloom is intermixed with 
cream petals. Fragrance pleasant X. Blooming time mid-season. Size 


medium. 
k oA 
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Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, medium strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage well furnished, medium green, fine; 
veins reddish green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium to good. 


AUGUSTE VILLAUME. 

Pink 

Species — P. albiflora. Originated by Crousse, 1895. 

Donated by Farr. 

Description of bloom—Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) violet rose 
4 (154); uniform color throughout; guards clear, collar same as guards; 
center clear. Very full, extra large bloom with a few short narrow petals 
near the center. Not a first-class bud. Fragrance pleasant X. Blooming time 
late... Large ‘size. 

Description of plant— Habit of plant erect, tall, medium compact. Growth 
strong. Stem long, strong, reddish green. Blooming habit free. Buds borne 
in clusters, healthy. Foliage well furnished, medium green, coarse to medium 
in size; veins red. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 

BELLE DOUAISIENNE, 

Species — P. albiflora. Originated by Calot, 1861. 

Denated by Farr. 

Description of bloom—Type of bloom rose. Form of bloom globular, compact. 
Color (total effect) hydrangea pink 1 (132); guards clear; center prominently 
flecked with crimson. Uniform color. Fades to lilac white. Fragrance 
pleasant XX. Blooming time mid-season. Large size. 

Description of plant— Habit of plant drooping, medium height, open. Growth 
strong, healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters. Foliage medium to poorly furnished, medium green, 
coarse; veins reddish green. 

Commercial value — For cut bloom good; landscape value poor. Variety as a 
whole medium. 

BELLE OF FRANCE. 

Species — P. albiflora. Origin unknown. 

Donated by Charlton. 

Description of bloom—Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) violet rose 
1 (154); guards clear; collar same as guards; center flecked; secondary 
staminodes absent. Intermixed with linear petals. Fragrance pleasant XX. 
Blooming time mid-season. Size large. 

Description of plant—Habit of plant medium erect, medium. to tall, compact. 
Growth strong and healthy. Stem medium to long, strong, green. Blooming 
habit free. Buds borne in clusters, healthy. Foliage well furnished, medium 
to light green, medium size; veins green to reddish green. 

Commercial value—Extra good for cut bloom; landscape value good. Variety as 
a whole good. 

Remarks — Identity questionable. 
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BELLE MAUVE. 

Species — P. albiflora. Originated by Lemoine, 1903. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom flat, medium com- 
pact. Slightly differentiated. Entirely transformed. Color (total effect) pale 
lilac rose 1-4 (130); guards clear; collar same as guards; center clear. Uni- 
form color. Fades to noticeable silver tip. Fragrance pleasant XXX. Bloom- 
ing time mid-season. Large size. ‘ 

Description of plant— Habit of plant medium erect to tall, medium compact. 
Growth strong, healthy. Stem long, strong, red. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, light green, medium 
size; veins red. 

Commercial value—For cut bloom medium; landscape value medium. Variety as 
a whole medium, 


BERANGER. 


Species — P. albiflora. : Originated by Dessert, 1895. 

Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom rose. Form of bloom very flat, medium 
compact. Color (total effect) violet rose 2 (154); guards clear; collar same 
as guards; center clear. Fragrance pleasant XX. Blooming time very late. 
Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, medium strength, reddish green. Blooming habit medium. 
Buds borne in clusters. Foliage medium furnished, dark green, coarse; veins 
reddish green. 

Commercial value — For cut bloom good; landscape value good. Variety as a 
whole good. 


CARNEA ELEGANS. 


Species — P. albiflora. Originated by Guerin, 1850. 

Donated by Farr. 

Description of bloom — Type of eeee rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) hy- 
drangea pink 1 (132); guards clear; collar same as guards; center clear. Red 
stigmas. Fragrance pleasant XXX. Blooming time mid-season. Size small to 
medium. 

Description of plant — Habit of plant medium erect, medium tall, medium compact. 
Growth medium strong. Stem medium long, medium strong, green. Bloom- 
ing habit free. Buds borne in clusters. Foliage medium furnished, light 
green, medium size; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks—This variety should not be confused with “Carnea Elegans” (Calot), 
Bulletin 278, page 262. 

Correction to Bulletin 278—The description in the above publication is the Calot 
sort and not Guerin’s as printed. 
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CHARLOTTE CUSHMAN. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom— Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) solferino red 
I (157); guards flecked; center clear. Color uniform, Secondary staminodes 
present. Fragrance pleasant X. Blooming time late. Size large. 

Description of plant ~ Habit of plant medium erect, tall, medium compact. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit me- 
dium. Buds borne in clusters, healthy. Foliage medium furnished to poor, 
light green, coarse; veins green. 

Commercial value —For cut bloom medium; landscape value poor to medium. 
Variety as a whole medium. 


CHRISTINE RITCHER. 


Species — P. albiflora. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) 2 (154) violet 
rose; guards slightly flecked; center clear; color uniform throughout; secon- 
dary staminodes present. Fragrance unpleasant X. Blooming time late. Size 
medium to small. 

Description of plant— Habit of plant medium to erect, medium height, compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. Bloom- 
ing habit free. Buds borne in clusters, healthy. Foliage well furnished, light 
green, coarse; veins reddish green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium to good. 


Originated by Hollis, 1907. 


CLAIRE DUBOIS. 

Species — P. albiflora. Originated by Crousse, 1886. 

Donated by Farr. 

Description of bloom —Type of bloom rose. Form of bloom globular. Not dif- 
ferentiated. Entirely transformed. Color (total effect) 4 (154) violet rose; 
guards clear; collar same as guards; center clear; secondary staminodes ab- 
sent. The petals are tipped silvery white. Fragrance unpleasant. Blooming 
time late. Size very large. 

Description of plant— Habit of plant erect, tall, compact. Growth strong. Stem 
long, strong, green. Blooming habit medium. Buds borne in clusters, healthy. 
Foliage medium furnished, medium green, medium size; veins green. 

Commercial value—For cut bloom extra good; landscape value extra good. Vari- 
ety as a whole extra good. 


CLARA HERSEY. 

Species —P. albiflora. * Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom —Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) 4 (154) 
violet rose; guards clear; collar same as guards; center clear; secondary stam- 
inodes present. Fragrance pleasant X. Blooming time mid-season. Me- 
dium size. 
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Description of plant— Habit of plant drooping, medium tall, medium compact. 
Growth medium, healthy. Stem medium long, weak, reddish green. Bloom- 
ing habit medium. Buds borne in clusters, healthy. Foliage medium fur- 
nished, dark green, medium size; veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

Remarks — Not very attractive. 


CONQUERER. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) lilac rose I (152); 
guards streaked light; collar same as guards; center clear; secondary sta- 
minodes present. Bloom fades somewhat in sun. Fragrance pleasant X. 
Blooming time mid-season. Large size. 

Description of plant—Habit of plant erect to medium erect, very tall, medium 
compact. Growth strong and healthy. Stem long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, medium green, coarse; veins green. 

Commercial value — For cut bloom medium; landscape value good. Variety as a 
whole medium to good. 


DUKE OF DEVONSHIRE. 


Species — P. albiflora. Originated by Kelway, 1806. 

_ Donated by Cottage Gardens Company. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Dif- 
ferentiated. Not entirely transformed. Color (total effect) solferino red 3 
(157); guards clear; collar same as guards; center clear; uniform color. 
Narrow petals found scattered through the bloom. Fragrance pleasant X. 
Blooming time late. Size very large. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins reddish green. 

Commercial value — For cut bloom medium; landscape value extra good. Variety 
as a whole good. 

EDMOND ABOUT. 


Species — P. albiflora. Originated by Crousse, 1885. 

Donated by L. Paillet. 

Description of bloom —Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) hydrangea 
pink 1 (132); guards hydrangea pink; center a tint darker than the guards; 
some blooms very prominently flecked with crimson. Extra well made bloom. 
Fragrance pleasant XX. Blooming time mid-season to late. Size large. 

Description of plant— Habit of plant medium to erect, medium tall, compact. 
Growth strong and healthy. Stem medium long, very strong, green. Bloom- 
ing habit medium. Buds borne in clusters, healthy. Foliage well furnished, 
medium green, medium size; veins green. 
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Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 

Remarks — This variety seemed to thrive much better at Cornell than under the 
average nursery conditions elsewhere. In fact many growers have found this 
a very poor bloomer. 


ETTA. 

Species — P. albiflora. Originated by Terry. 

Donated by Farr and Thurlow. 

Description of bloom—Type of bloom rose. Form of bloom flat, medium com- 
pact to loose. Not differentiated. Entirely transformed. Color (total effect) 
hydrangea pink 1 (132); guards clear; collar same as guards; center clear; 
uniform color. Fragrance pleasant XX. Blooming time very late. Size 
medium. 

Description of plant — Habit of plant medium erect to drooping, medium height, 
medium compact. Growth medium, healthy. Stem medium long, medium to 
weak, green. Blooming habit medium to shy. Lateral buds undeveloped, 
blight. Foliage medium furnished, medium to light green, fine; veins green. 

Commercial value —For cut bloom good; landscape value medium. Variety as a 
whole medium to good. 


GOODSPEED. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom— Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) 4 (154) 
violet rose; guards clear; collar same as guards; center clear’; uniform color 
throughout. Bloom silver tipped. Fragrance pleasant X. Blooming time mid- 
season. Medium size. 

Description of plant— Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, weak, reddish green. Blooming habit medium. Lateral 
buds undeveloped, healthy. Foliage medium to poorly furnished, dark green, 
fine; veins reddish green. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 


whole poor. 
HENRI MURGER. 
Species — P. albiflora. Originated by Crousse, 1895. 
Donated by Farr. 
Description of bloom — Type of bloom rose. Form of bloom globular, compact. 


Not differentiated. Entirely transformed. Color (total effect) 1 (181) pure 
mauve; guards clear; collar same as guards; center clear; secondary stam- 
inodes absent. Fragrance pleasant XX. Blooming time late. Size very 
large. . 

Description of plant —Habit of plant erect, medium height, compact. Growth 
strong and healthy. Stem medium long, strong, green. Blooming habit free. 
Buds single, healthy. Foliage medium furnished, medium green, medium size; 
veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 
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IRMA. 
Species — P. albiflora. Originated by Calot, 1859. 
Donated by Farr. 
Description of bloom — Type of bloom rose. Form of bloom globular, compact. 


Not differentiated. Entirely transformed. Color (total effect) violet rose 3 
(154); guards clear; collar same as guards; center clear; secondary sta- 
minodes absent. A few cream yellow, small petals at the center. Fragrance 
lacking. Blooming time late. Very large size. 

Description of plant — Habit of plant erect, medium height, compact. Growth 
strong. Stem medium long, very strong, green. Blooming habit free. Buds 
borne in clusters. Foliage well furnished, light green, coarse; veins green. 

Commercial value—For cut bloom’ good; landscape value good. Variety as a 
whole good. 

JESSIE K. CROSBY. 

Species—P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom tall, compact. Dif- 
ferentiated. Entirely transformed. Color (total effect) hydrangea pink, fades 
to lilac white; collar same as guards; center same; secondary staminodes 
present. Bloom is intermixed with narrow petals. Center forms hollow, cup- 
shaped. Fragrance pleasant X. Blooming time mid-season. Medium size. 

Description of plant — Habit of plant, erect, tall, compact. Growth strong and 
healthy. Stem very long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage medium furnished, light green, coarse; 
veins reddish green. 

Commercial value—For cut bloom poor; landscape value medium. Variety as a 
whole medium to poor. 


KELWAY’S QUEEN. 

Species — P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom —Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) mauve rose 2 
(153) ; guards clear; collar same as guards; center flecked with crimson; sec- 
ondary staminodes present. Fragrance pleasant X. Blooming time mid-sea- 
son to late. Large size. 

Description of plant — Habit of plant erect, tall, compact. Growth strong. Stem 
long, strong, reddish green. Blooming habit free. Lateral buds undeveloped, 
healthy. Foliage well furnished, medium green, medium size: veins red. 

Commercial value —For cut bloom good; landscape value extra good. Variety 
as a whole extra good. This is distinct from “ The Queen” (Kelway). 


LOST TREASURE. 

Specics — P. albiflora. Originated by Pleas (?) 

Donated by Pleas. 

Description of bloom—Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) violet rose 2 
(154); guards flecked with green; collar same color as guards; center occa- 
sionally flecked crimson; uniform color throughout. Very attractive, well 
formed, delicate bloom. Center fades to lilac white. Fragrance pleasant X. 
Blooming time mid-season. Size large to very large. 
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Description of plant— Habit of plant medium erect, medium height, compact. 
Growth strong and healthy. Stem medium long, strong, reddish green. 
Blooming habit free. Buds borne in clusters, healthy. Foliage well furnished 
medium to light green, medium size; veins reddish green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 


LOVELINESS. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Color (total effect) 1 (132) hydrangea pink fading 
to lilac white; guards clear; uniform color throughout; secondary staminodes 
present. Fragrance pleasant X. Blooming time mid-season. Size medium. 

Description of plant—Habit of plant erect, medium tall, medium compact. 
Growth strong and healthy. Stem medium long, strong, reddish green, Bloom- 
ing habit medium. Buds borne in clusters, healthy. Foliage medium fur- 
nished, dark green, coarse; veins red. 

Commercial value—For cut bloom medium; landscape value good. Variety as 
a whole good. 


LUCIE MALARD. 


Species — P. albiflora. Originated by Crousse, 1879. 

Donated by Dessert. 

Description of bloom — Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) 3 (154) violet 
rose; guards flecked with green; collar same as guards; center clear; second- 
ary staminodes present. Fragrance pleasant XX. Blooming time mid-season. 
Large size. 

Description of plant— Habit of plant medium erect, tall, medium compact. 
Growth strong and healthy. Stem long, strong, green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, light green, 
cOarse; veins green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


MADAME MUYSSART. 


Species — P. albiflora. Originated by Calot, 1869. 

Donated by Cottage Gardens Company. 

Description of bloom— Type of bloom rose. Form of bloom flat, very compact. 
Not differentiated. Entirely transformed. Color (total effect) 1 (157) sol- 
ferino red; guards streaked light; center clear; uniform color throughout; 
secondary staminodes present. Bloom is silver tipped. Fragrance pleasant X. 
Blooming time late. Very large size. 

Description of plant — Habit of plant erect, medium tall to tall, compact. Growth 
strong and healthy. Stem long, strong, green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, dark green, medium size; 
veins green. : 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


CLASSIFICATION OF THE PEONY 149 


MARCHIONESS OF LANSDOWNE. 


Species—P. albiflora. Originated by Kelway. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) 1 (132) hydrangea 
pink; guards clear; collar same as guards; center flecked slightly with crim- 
son; secondary staminodes present. Full, double, imbricated flower, shaded 
somewhat darker in the center. Fragrance pleasant X. Blooming time mid- 
season. Large size. 

Description of plant — Habit of plant medium erect, medium height, medium com- 
pact. Growth strong and healthy. Stem medium long, medium strong, red. 
Blooming habit free. Buds borne in clusters, healthy. Foliage medium fur- 
nished, medium green, medium size; veins reddish green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 


MARMONTEL. 
Species — P. albiflora. Originated by Crousse, 1808. 
Donated by Minot. 
Description of bloom —Type of bloom rose. Form of bloom globular, compact. 


Not difterentiated. Entirely transformed. Color (total effect) 1 (154) violet 
rose; guards clear; center clear. Bloom is silvery tipped. Fragrance 
pleasant X. Blooming time late. Medium to large size. 

Description of plant— Habit of plant erect, medium height, compact. Growth 
strong. Cornell specimens diseased. Stem medium long to long, medium 
strong, reddish green. Blooming habit medium. Buds borne in clusters, slight 
blight. Foliage medium furnished, dark green, fine; veins reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


MAUD L. RICHARDSON. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom fiat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) pale 
lilac rose 2 (178); guards clear; center clear, fades lighter than guards; sec- 
ondary staminodes present. Remnants of anthers concealed on petals around 
collar Fades to hydrangea pink. Fragrance pleasant XX. Blooming time 
late. Medium to large size. 

Description of plant— Habit of plant drooping, tall, medium compact. Growth 
strong, healthy. Stem long, strong, reddish green. Blooming habit medium. 
Buds borne in clusters, healthy. Foliage medium furnished, medium to light 
green, medium size; veins reddish green. 

Commercial value —For cut bloom good; landscape value medium to poor. 
Variety as a whole medium. 


MILTON HILL. 
Species — P. albiflora. Originated by Richardson. 
Donated by Shaylor. 
Description of bloom—Type of bloom rose. Form of bloom globular, compact. 
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Not differentiated. Entirely transformed. Color (total effect) 1 (130) pale 
lilac rose; guards clear; collar same as guards; center clear. Very distinct, 
pure color. Fragrance lacking. Blooming time late. Very large size. 

Description of plant — Habit of plant drooping, medium height, medium compact. 
Growth strong. Stem medium long, medium strength, green. Blooming habit 
medium. Buds borne in clusters. Foliage medium furnished, light green, 
medium size; veins green. 

Commercial value — For cut bloom good; landscape value medium. Variety as 
a whole good. 

Synonym —“ Augustus Gould.” 


MONSIEUR BARRAL. 

Species — P. albiflora. Originated by Calot, 1866. 

Donated by Jackson & Perkins, and Farr. 

Description of bloom — Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) pale lilac rose 1 
(130); guards clear; collar same as guards; center clear. Same color as 
“Livingstone”; fades silver tipped. Fragrance pleasant XXX. Blooming 
time late. _Very large size. 

Description of plant— Habit of plant somewhat drooping, tall, open. Growth 
strong and healthy. Stem long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage poorly furnished, light green, medium 
size; veins reddish green. 

Commercial value—For cut bloom good; landscape value good. Variety as a 
whole good. 


MONSIEUR HIPPOLYTE DELILLE. 


Species — P. albiflora. Originated by Calot, 1872. 

Donated by Croux et Fils. 

Description of bloom — Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) pale 
lilac rose 1 (178), fading in center nearly white; guards clear; collar same 
as guards; center clear; uniform color; only a few secondary staminodes 
present. A very attractive bloom. Fragrance pleasant XX. Blooming time 
late. Large size. 

Description of plant—Habit of plant medium erect, medium dwarf, compact. 
Growth strong and healthy. Stem medium long, medium strong, green. 
Blooming habit medium. Lateral buds undeveloped, slight blight. Foliage 
well furnished, dark green, medium size; veins reddish green. 

Commercial value—For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


ROSA BONHEUR. 

Species — P. albiflora. Originated by Dessert. 

Donated by McKissock. 

Description of bloom — Type of bloom rose with wide, imbricated petals. Form 
of bloom flat. Color (total effect) violet rose 1 (154); guards prominently 
flecked with crimson; collar same color as guards; center clear; secondary 
staminodes absent. Fragrance pleasant. Blooming time mid-season. Very 
large size. 
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Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium length, strong, reddish green. Blooming habit 
free Buds borne in clusters. Foliage well furnished, medium green, medium 
size; veins red. 

Commercial value — For cut bloom good; landscape value extra good. Variety 
as a whole good to extra good. 


SPEEDWELL. 

Species — P. albiflora. Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) 1 (157) solferino 
red; guards clear; uniform color throughout; secondary staminodes present. 
Cream white, narrow petals concealed throughout the bloom. Fragrance 
pleasant X. Blooming time mid-season. Medium size. 

Description of plant — Habit of plant medium erect, medium tall to tall, compact. 
Growth medium strong, healthy. Stem medium long, medium strong, reddish 
green. Blooming habit medium. Buds borne in clusters, blight. Foliage 
medium furnished, dark green, fine; veins reddish green. 

Commercial value—For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

Remarks—Very similar to “Docteur Bretonneau” (Verdier), but rather infe- 
TO SEO! Tt. 


SULLY PRUDHOMME. 


Specics—P. albiflora. Originated by Crousse, 1808. 

Donated by Farr, and De Graaf Brothers. 

Description of bloom— Type of bloom rose. Form of bloom flat, medium com- 
pact to loose. Not differentiated. Entirely transformed. Color (total ef- 
fect) 1 (132) hydrangea pink; guards clear; collar same as guards; center 
clear Bloom fades from hydrangea pink to milk white. Fragrance pleasant 
X. Blooming time mid-season. Large size. 

Description of plant — Habit of plant medium erect, medium tall, medium com- 
pact. Growth medium strong, healthy. Stem medium long, medium strong, 
reddish green. Blooming habit medium. Buds single, healthy. Foliage me- 
dium furnished, light green, medium size; veins reddish green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


SUPREME. 

Species — P. albiflora, . Originated by Hollis, 1907. 

Donated by Hollis. 

Description of bloom — Type of bloom rose. Form of bloom globular, medium 
compact. Not differentiated. Entirely transformed. Color (total effect) 3 
(154) violet rose; guards slightly flecked; collar same as guards; center clear; 
uniform color throughout; secondary staminodes present. Fragrance un- 
pleasant X. Blooming time very late. Large size. 

Description of plant — Habit of plant medium erect, medium tall, compact. Growth 
strong and healthy Stem medium long, very strong, green. Blooming habit 
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medium. Buds borne in clusters, healthy. Foliage medium furnished, me- 
dium green, medium size; veins green. 

Commercial value — For cut bloom medium; landscape value medium. Variety as 
a whole medium. 


SWEET HOME. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Descripion of bloom — Type of bloom rose. Form of bloom flat, loose. Not dif- 
ferentiated. Entirely transformed. Color (total effect) 1 (154) violet rose; 
guards clear; collar same as guards; center clear; uniform color throughout ; 
secondary staminodes present. Bloom fades quickly: Fragrance pleasant X. 
Blooming time late. Size medium to large. 

Description of plant— Habit of plant medium erect to drooping, tall, medium 
compact. Growth strong and healthy. Stem long, medium strong, reddish 
green. Blooming habit medium. Buds borne in clusters, healthy. Foliage 
medium furnished, light green, medium size; veins green. 

Commercial value —For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


THERESE. 

Species — P. albiflora. Originated by Dessert, 1904. 

Donated by Cottage Gardens Company. 

Description of bloom— Type of bloom rose. Form of bloom flat, medium com- 
pact. Not differentiated. Entirely transformed. Color (total effect) violet 
rose 2 (154); guards slightly splashed with crimson; collar same as guards; 
center clear, fading lilac white. Fragrance pleasant XX. Blooming time 
mid-season. Very large size. 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit me- 
dium. Buds borne in clusters, healthy. Foliage well furnished, dark green, 
medium size; veins red. 

Commercial value — For cut bloom good; landscape value good. Variety us a 
whole extra good. 

Remarks—One of the most beautiful varieties in color and form.—dA. P. S. and 


Bed. A 


ANDRE LAURIES. 

Red 

Species — P. albiflora. Originated by Crousse, 1881. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom globular, very com- 
pact. Not differentiated. Transformed. Color (total effect) dark tyrian 
rose 3 (155); guards occasionally splashed with green; collar same as 
guards; center splashed with white; secondary staminodes absent. Very 
dense compact bloom, shading deeper in center, with red reflex. Fragrance 
absent. Blooming time very late. Very large size. . 

Description of  plant—Erect, medium tall, compact. Growth _ strong, 
healthy. Stem medium to long, very strong, reddish green. Blooming habit 
very free. Buds borne in clusters, healthy. Foliage well furnished, dark 
green, medium size; veins green. 
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Commercial valae —For cut bloom extra good; landscape value good. Variety 
as a whole extra good. 

Remarks — Entirely distinct from the variety commonly sold under this name, 
which should be known as “ Fragrans,” see page 63. 


EDWIN BOOTH. 

Species — P. albiflora. Originated by Hollis, 1905. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom globular, medium 
compact. Not entirely differentiated. Entirely transformed. Color 4 (155) 
tyrian rose; guards clear; center clear, uniform color; secondary staminodes 
present. Fragrance pleasant X. Blooming time late. Small size. 

Description of plant—Habit of plant medium erect; medium tall, compact. Growth 
strong, diseased. Stem medium long, medium strong, red. Blooming habit 
medium to shy. Buds borne in clusters, blight. Foliage medium furnished, 
dark green, fine; veins reddish green. 

Commercial value —For cut bloom poor; landscape value poor. Variety as a 
whole poor. 

GOLIATH. 

Species — P. albiflora. Originated by Hollis, 1907-1909. 

Donated by Farr. 

Description of bloom — Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) 1 (155) 
tyrian rose; guards clear; collar same as guards; center clear. Bloom has 
slight silver tip. Fragrance pleasant XX. Blooming time mid-season. Size 
very large. 

Description of plant —Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, strong, reddish green. Blooming habit free. Buds 
borne in clusters, healthy. Foliage well furnished, medium green, medium 
size; veins reddish green. 

Commercial value— For cut bloom good; landscape value good. Variety as a 
whole good. 

LIBERTY. 

Species — P. albiflora. Originated by Hollis, 1905. 

Donated by Hollis. 

Description of bloom —Type of bloom rose. Form of bloom globular, compact. 
Not differentiated. Entirely transformed. Color (total effect) 4 (182) 
magenta; guards flecked with green; center clear; uniform color; secondary 
staminodes present. Bloom fades silvery. Fragrance pleasant X. Blooming 
time mid-season. Medium size to small. 

Description of plant — Habit of plant medium erect to drooping, medium height, 
medium compact. Growth strong and healthy. Stem long, medium strong to 
weak, reddish green. Blooming habit medium. Buds borne in clusters, slight 
blight. Foliage medium furnished, medium green, medium size; veins red- 
dish green. 

Commercial value — For cut bloom medium; landscape value medium. Variety 
as a whole medium. 


LINNE. 


Species — P. albiflora. Originated by Verdier, 1860. 
Donated by Perennial Gardens. 
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Description of bloom— Type of bloom rose. Form of bloom globular, compact. 
Slightly differentiated. Entirely transformed. Color (total effect) tyrian 
rose I (155); guards slightly flecked; collar same color as guards; center 
flecked with crimson;- secondary staminodes present. Compact, imbricated 
bloom. Similar to “Madame Lebon.” Linear cream petals concealed 
throughout the bloom. Fragrance pleasant X. Blooming time mid-season. 
Medium size. : 

Description of plant — Habit of plant erect, medium tall, compact. Growth strong 
and healthy. Stem medium long, strong, reddish green. Blooming habit free. 
Buds borne in clusters, healthy. Foliage medium furnished, dark green, me- 
dium size; veins reddish green. 

Commercial value —For cut bloom good; landscape value good. Variety as a 
whole good. 

RED CROSS. 

Species — P. albiflora. Originated by Hollis, 1904. 

Donated by Hollis. 

Description of bloom— Type of bloom rose. Form of bloom flat, compact. 
Slightly differentiated. Entirely transformed. Color (total effect) 4 (155) 
tyrian rose; guards clear; center clear; uniform color throughout; secondary 
staminodes present. Fragrance pleasant X. Blooming time late. Medium 
to small size. 

Description of plant—Habit of plant erect, tall, compact. Growth strong and 
healthy. Stem long, medium strong to weak, reddish green. Blooming habit 
medium to free. Buds borne in clusters, healthy. Foliage poorly furnished, 
dark green, fine; veins green. 

Commercial value — For cut bloom poor; landscape value medium. Variety as a 
whole medium. 


TWENTIETH CENTURY. 

Species — P. albiflora. Originated by Hollis. 

Donated by Hollis. 

Description of bloom—Type of bloom rose. Form of bloom flat, compact. Not 
differentiated. Entirely transformed. Color (total effect) 2 (155) tyrian 
rose; guards streaked light; collar same as guards; center clear; uniform 
color throughout; secondary staminodes present. Fragrance unpleasant XX. 
Blooming time mid-season to late. Large size. 

Description of plant —Habit of plant medium erect, very tall, medium compact. 
Growth strong and healthy. Stem very long, medium strong, reddish green. 
Blooming habit medium. Buds borne in clusters, healthy. Foliage poorly 
furnished, dark green, medium size; veins red. 

Commercial value —For cut bloom medium; landscape value poor. Variety as a 
whole medium. 
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Fic, 17.—One of the oldest Hubbardston apple trees in Ontario county. Orchard of 
T. B. Wilson, Halls Corners 
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PREFACE 


This bulletin, presenting a graphic picture of conditions and results 
attending apple growing in Ontario county, is the fourth of the series 
devoted to the findings of surveys of important apple-producing counties 
in New York State. Studies of prevailing practices as affecting the apple 
industry have been made in Wayne, Orleans, Niagara, Ontario, Monroe, 
and Orange counties. The results of the apple survey of the first four 
counties will, with the publication of this bulletin, have been presented 
to the growers who have contributed the data, in the hope that these 
leaves from the book of their own experience, when carefully studied, 
will prove highly helpful. Indeed they can hardly be otherwise. 

The field work, as stated by the author, was done by Messrs. A. W. 
McKay and W. A. Salisbury under the supervision of Professor C. S. 
Wilson. The heavy and difficult task of collating and tabulating the 
data and drawing conclusions from the figures obtained was faithfully 
executed by Miss Harriett M. Martin, the author of the bulletin, who 
also visited a number of the orchards of the county with survey blanks 
in hand in order to secure information and point of view which would 
assist her in properly interpreting the results. These tables have been 
carefully scrutinized by the present writer, who is thoroughly assured 
of the accuracy of the tabulation methods employed. 

In the main, the results of this study of apple-growing conditions in 
Ontario county corroborate the findings of the earlier surveys. This 
bulletin shows that apple growing in this county is a highly profitable 
industry. It proves that profits are secured largely in proportion to the 
application of intelligent, up-to-date methods. It demonstrates that 
spraying is a highly profitable practice, and that fertilizing and culti- 
vating are indispensable to the fullest returns. These are fundamentals; 
yet they are often overlooked. The figures show that it pays to cultivate. 
Our former bulletins of the series emphasized the same thing. All or- 
chards in Ontario county will not be cultivated as a consequence of the 
facts set forth in this bulletin, but certain it is that tillage of some kind 
or type a part or all of the time pays better than continual sod methods. 
The man who cultivates is making the most money, and the commercial 
apple grower is looking for dollars more than for the gratification of 
sentiment. 
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This bulletin should stimulate a keener interest in orchard manage- 
ment, for the facts it contains indicate that the orchardists of Ontario 
county are admirably situated to meet successful competition in the 
production of staple winter apples. 

The appendix contains a brief discussion of some of the principles 
underlying statistical methods. This is inserted not for the purpose of 
attempting to establish a system, but rather to point out the important 
features to be considered in connection with studies of this kind. 

JOHN CRAIG. 
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AN APPLE ORCHARD SURVEY OF ONTARIO COUNTY 
H. M. Martin 


Apple growing in Ontario county dates back to the time of the Indians. 
Some of the old trees still remain, but most of the orchards were cut 
down by General Sullivan during his raid in 1779. 

‘“ Tradition states that four miles west of Geneva, on the farm of Nathan 
White, a small nursery of sprouts was established in 1792 among the 
stumps of an old Indian orchard. On this site and from these sprouts 


-an orchard grew. Mr. C. C. Whitney owned the farm 1843-1884, and 


>. 


at the latter date the orchard was still profitable. 
* * * * * * * * 

““Near Seneca Castle, near Geneva, the Indians had planted a small 
orchard which General Sullivan did not destroy. * * * It was called 
the Indian Castle orchard. Most of the orchards of the early settlers 
in this section were grown from seeds taken from this old Indian orchard. 

* * * * * * * * 

“An orchard standing near where the New York State Experimental 
Station is located is said to have been set out by the Indians as early as 
aaa, tt Ct 

“The first orchard near Halls Corners was planted on the farm of 
Edward Burrell about 1801. The seed from which these trees grew was 
supposed to have been taken from the natural fruit found growing wild 
in the woods. Probably these natural fruit trees grew from seeds scat- 
tered by the Indians. In the orchard of T. B. Wilson, Halls Cornezs, 
there. is standing today an apple tree said to have been planted by the 
Indians. Parts of the tree have been grafted to different varieties, and 
each year it bears four or five kinds of apples. One limb still kears the 
natural fruit which was small, with red stripes, and almost tasteless. 
In 1896 it bore 16 barrels of apples.’’* 

According to the foregoing authority, Ontario county has been the birth- 
place of several varieties of apples. The Tolman originated on the farm of 
Mr. Thomas Tallman, near Geneva, one of the early settlers who planted 
seeds from an Indian orchard. Norton’s Melon, a fruit of excellent 
quality, though delicate and difficult to propagate, originated, about 1800, 
in the orchard of Mr. Chapman, of East Bloomfield. The Northern Spy, 


* Wilson, C.S. The History of the Apple in New York State. Thesis, Cornell University, 190s. 
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an apple occupying the third place in the list of apples of commercial 
importance, both in the State and in Ontario county, originated in the 
same orchard also. The Seneca Favorite, a local apple, originated, about 
1800, on the farm of Marcus Ansley about five miles southwest of Geneva. 


VALUE OF THE APPLE CROP 


The Twelfth Census of the United States, 1900, gives the value of all 
orchard products for the State of New York as $10,542,272, and of Ontario 
county as $497,354. The number of apple trees of bearing age at that 
time was 419,483, and the yield in bushels 933,764. Ontario county occu- 
pied fifth place among the counties of the State in the value of orchard 
products, eighth in the number of bearing apple trees, and seventh in 
yield of apples. 


PURPOSE OF THE 1908 SURVEY 


The purpose of the present survey is to show the existing conditions 
of the apple industrv in Ontario county. The material is arranged from 
two standpoints: 

1. The general distribution of orchards according to the different factors 
enumerated in the survey. 

2. The relation of the different methods in orchard management to 
yield and income. 

From this latter consideration itis hoped that reliable conclusions may 
be reached concerning the best methods in orchard management. 

The value of orchard surveys is taken up in the Appendix, Part II. 


COLLECTION OF DATA 


During the summer of 1908, Messrs. A. W. McKay and W. A. Salisbury 
made an orchard survey of Ontario county. The data obtained through 
the courtesy of the farmers and by personal observation were recorded 
in notebooks containing blanks for this purpose. The accompanying 
illustration of the blank (p. 171) shows the topics dealt with in the field 
work. 

The yield and income for 1908 were obtained through letters sent out 
by the Department of Horticulture at Cornell University during the winter 
of 1908-1909. 

METHODS OF TABULATION 


Reports from 391 orchards, covering an area of approximately 2700 
acres, are used as a basis for the tables. Inasmuch as the data were not 
complete on all the slips for all the points under consideration, it was 
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deemed advisable to tabulate the results from three different groupings 
of orchards, as follows: 

In Group I are placed 161 orchards for which complete returns for 
yield and income for the years 1904, 1905, 1906, and 1907 are recorded. 
This grouping is made in order to show the influence of the various factors 
in orchard condition and management on yield and income per acre. In 
determining the average yields and incomes per acre, the totals as recorded 
in the survey sheets have been used, and the mean* (average) per acre 
is the average used in all tables. 

In Group II are included ull the available data from the 391 orchards, 
concerning the distribution of orchards and general orchard management. 

Group III consists of all the orchards for which yield and income are 
reported for 1907 and 1908. The tables based on this group, with one 
exception, will be found in Part I of the Appendix. 


THE GEOGRAPHICAL DISTRIBUTION OF ORCHARDS 


The geographical distribution of apple orchards in the county naturally 
follows the path of the old Indian orchards. The main mass of the orchards 
is concentrated in the southeastern corner of the county, extending from 
Orleans, a few miles north of Seneca Castle, southeasterly to Seneca, 
Halls Corners, and the district north of Bellona, and southwesterly to 
Gorham. The orchards in this somewhat triangular space comprise 80 
per cent of the total orchards whose location is recorded. The orchards 
near Clifton Springs, Phelps, Shortsville, Hopewell Center, and Canan- 
daigua bring the total for the eastern half of the county up to 89 per cent. 
Another center of the industry is in the vicinity of East Bloomfield, the 
home of the Northern Spy, where 5.5 per cent of the orchards are located. 
A few orchards are scattered in the northwestern part of the county 
around Victor and Fishers. 

GENERAL AVERAGE YIELD AND INCOME FOR THE COUNTY 

The general average yield and income for all the orchards in Ontario 
county comprising Group I are shown in Table 1. The figures for yields 
show larger returns in the alternate years, but prices are so adjusted that 
such extremes do not appear in the incomes. The years of heavy yield 
were 1904 and 1906. An average yield of 79 barrels per acre was produced 
in 1904, and about 61 barrels per acre in 1906. Much damage was done 
by hail in 1907, so that the yield for that year reached the very low point 
of 38 barrels per acre for the orchards of Group I. ‘The four-year average 
yield for Group I is 58.4 barrels per acre, and the four-year average income 
is $re1 94 


* See Appendix, Part II, for an explanation of this term. 


173 


An APPLE ORCHARD SURVEY OF ONTARIO COUNTY 


oS So1g *stqq SS 
euroouy PISA \ 
"ae *Ih-S 
oo L6¢ 00 Zorg) PL1‘1 ZQI 00 16¢ | gfg‘t 6Lz o' br Siarate) Oct laren Ome zg6‘1| Sie 
9061 Westin 061 L061 
ra spreyo A) i ; ‘ o10 | (‘s spieyoi10 
Ae *1k-Z meld oe Soloy ae ue ei o1se Jed} soioy eon "Ae ‘Ih-z £8194) | soloy EAS tok Cay soloy iS ae 
uy oWOoUuyT 
PISIA PIerA 
Ill anouy 
1S 111g Sg forg | or VII¢] oO gII¢ | OO O1I1¢ | H's eye M8 9°09 1°9S 0°62 1°'660‘TI I9I 
"ae *IA-P Zo61 go61 Co61 to61 "av “Ih-b Lo61 go6I Co61 vo61 
ar soloy pee 
aioe Jod swioouy (‘s[qq) o10e Jod porz 
ee : J anouy 


AWOONT GNV 


aTHIX AOVUAAY TIWHHNGAS) “I WIAVL 


174 BULLETIN 307 


Considering all the orchards for which there are data for yield and income 
in 1907, the average yield per acre is 33.6 barrels and the average income 
$91. For 1908 the average yield is again high, amounting to 62.5 
barrels per acre. The average income per acre for 1908 is $107. The 
mean (average) yield per acre for the two years 1907-1908 is 44 barrels, 
and the mean income for the same period is $97. The influence of the 
decidedly poor year, 1907, is shown clearly in these figures. More satis- 
factory results are obtained in the five-year averages, which show a yield 
-of 55 barrels and an income of $105.50 per acre. 


DISTRIBUTION OF ORCHARDS ACCORDING TO YIELD AND INCOME 


To state the average yield or income per acre does not give an adequate 
idea of the proportion of the whole group of orchardists getting those re- 
turns. Table 2, based on the four-year average yields and incomes, 
shows the observed and percentage frequency* and percentage distribu- 
tion of orchards according to yield andincome. The orchards are arranged 
in classes differing by 20 barrels per acre in yield, and $40 per acre in in- 
come. The columns headed ‘ Total per cent’ are made up of the sums 
of percentage frequencies of the consecutive classes from the beginning 
of the table. 


TABLE 2. DISTRIBUTION OF ORCHARDS ACCORDING TO FouR-YEAR AVERAGE YIELD 
AND INCOME 


Orchards Orchards 
Den ———__————_———| Income per acre. 
: Total Total 
N Per Per 
O. per No. per 
cent ane cent nea 
Dollars 

O="I1O 2. Es ees 10 6.2 6.2 O=330e see es 14 S37. SF) 
ZO VAOE Mrakee aero 27M LOSE) 250d O-— a0) tn eee ere oe 30 | 18.6 27-3 
AO 159.7 tee oe bee ee 5OnIM i. OF | 54.O'leCO—TO a scien cee ae 45%) 27.7 55.0 
GORI OR Uae steers ae BON 22) A 7 Orn lly E200 SO Lier sees 39 | 24.0 79.1 
BO OO 2 I eee me 27, WWXOs7 |593 724 OOOO n ar sae ok 2231326 92.7 
GO NUNC) ee takers mean 8 5.00 | OSs 200—230inreye eerie |.) LOWIN Meer 98.8 
T20—T 40.02. ee oe 3 I}. 8»| OQ 40g |) 240-2 6Omer se tae I 6 99.4 


The typical yield per acre, according to this table, is 50 barrels, the 
middle value of the class 4o-59. Thirty-one per cent of the orchards 
are in this class. Somewhat less than 50 per cent of the orchards are 
producing more than 60 barrels per acre. The mean yield per acre, 
based on the data of Table 2, is nearly 60 barrels. 


* See Appendix, Part II, for explanation of terms. 
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The typical income per acre is $100, the middle value of the class 
$80-$119. About 28 per cent of the orchards lie in thisclass. Less than 
so per cent of the orchardists are recetving more than $120 per acre. 
The mean income per acre, based on the data in Table 2, is $114.50. 

The percentage frequencies enumerated in the third and seventh columns 
of the table are shown graphically in the curves of Plate I; the facts in the 
fourth and eighth columns of the table are shown in the curves of Plate 
II, entitled ‘‘ Percentage Distribution.” 


SIZE OF ORCHARDS 
Distribution of orchards according to size 


The individual apple orchards in Ontario county are small. Table 3* 
shows the distribution of orchards according to size for the 161 orchards 


TABLE 3. DIstTRIBUTION OF ORCHARDS ACCORDING TO SIZE 


No. of orchards 
Acres 
Group Group 
I II 

EY Ah Yodo C ATES by Aes ficis ro, oi tuetsh ga e1 auneaNes sP Sten Fea A ae ok saan arcs = 3 
ee re ey lo Mend Sa ed aia a siccse Ee Shoes sie: 13 air 
Eon. sc cig bilge 8 Siitews Pee aie eect edt Cane Ae cee er ee a Pa 21 56 
Sua OURS wh LS SORE WM ay os sa Ecpieo Fy ssaftert (OM Cie alg llhe + suey 14 46 
is Sc uu = 2°68 oR CRORS CUS ICNE RS SIERSIE Re Eran CrENIS, GueRAn ian te IIB arr rer ee ene aren 16 49 
PEN Mesh ss SAL ie hhs tcitua.cin scared dave aia SPA aes! bie eats 22 4I 
Sip PER RS ote ee S ence eho tg she WiMieis te dys aorme Dn EtieTe 14 29 
~ Es . 5 ob ciel ieee as Seca ele ak oe ie ae rane sae do near 14 33 
PE oo a 0.5 Rebaeuhtgh 2ABI Rewer OIE) ae SR aera care Na Ade ee ea Re II 21 
FEA Wes een oiry cial fen apthsazis) lewis eonyoe aieiNee pels ae 3 7 
ee MPEP eed Cn FQ t i OTS erty bianca skis am he  5'h 13 24 
TT Baa so uu 6:46 StU eER see oI Sem Np RnR cae scl Ne aera I I 
Te Bia sc a hd i ae apnea RE ROA ie 4 12 
TS Sno. a 4 cl ett eae SD tO OE RE een RO en ee em 2 4 
RI rel Mince ie We Whe ky leew ehad cay oe io were do I 3 
TE. Ee ech abla: Shaye A apm a ea eg are OB So 2 4 
Um RCI rte S ss 8 ee EO Roe Bee ae aus Secalare. Aiea I 5 
oF Sago 0» BURIn ECO OI SICA REICRER ceeaeel a te tt es ee Pa a a I 2 
i OP Pb Le Vivi I eco salty cia lent fat tys ei tial ekg wade le O 4 
NET ghee ole re ieee cy Oe Saye tial |) chara Maentneea ened d fo) I 
eer Cr cy ieee ibn cha ees niny 2 Sait a Git wee eED Siete ese SS 4 8 
cl Bene J 6 oleate RR IR te reece Bearer eer es ie aes ey ea en ae I I 
Pe eT Nees Ui. ie tin Ric's Shae don A aoayd etiee eo a fe) fe) 
(3S. wou 6 60:6. 80.0 PEGI FO GNA GS ses Bei ite Ia aE Ce Re eS ace a na fe) I 
5 Sr se cus 00 oho dct pene Cig ae Gua RN a EAB Re MN eg eee fo) fo) 
ee PERN ON oe ee eto sth agate ein tae oe teehee new Aa I 3 
ES ce 8m cet, 65 6 RiCREEENONC LD IOI ES EEE One ene | een AD 2 2 


* In the tabulation the orchards are placed in classes varying in size by one acre, as 0-I, I-2, etc. The 
value noted in the table is the mid-value of the class. 
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of Group I, and the 391 orchards of Group II. The typical size of or- 
chards in Group II is 2 to 3 acres, while that of Group I is 5 to 6 acres. 
The number of orchards of 2 acres in Group I, however, is but one less than 
the number of orchards of 5 acres. We may consider, therefore, that the 
mode* in size of orchards in this county is 2 acres. The median (typical 
size) in both groups is 5 acres. The mean acreage in Group I is 7 to 8 
acres, and in Group II approximately 7 acres. In general, therefore, the 
distribution in Group I follows that of Group II and may be considered 
representative of the orchards of the county. Plate III represents graph- 
ically the distribution of orchards according to size. 


Relation of size of orchard to yield and 1ncome 


In tabulating the results of the survey, the general run of the figures 
seems to show that the smaller orchards yield better returns per acre 
than the larger orchards. Table 4, showing the relation of the size of 
orchard to yield and income, is based on the four-year average yield and 
income per acre in order to avoid the yearly fluctuations. The figures 
for the single-acre classes fluctuate considerably. The 4-acre class 
(Table 3), especially, is misleading because three out of the sixteen or- 
chards of that class yielded practically nothing. The general trend of 
the results is more clearly shown by arranging the orchards into classes 
of 3 acres as shown in Table 4. The averages there given are for orchards 
of 1 to 3 acres, 4 to 6 acres, etc. The influence of the low yield of the 
orchards of the 4-acre class (Table 3) is shown in the mean for the 4-6— 
acre class (Table 4), namely 60.3 barrels, the averages for the 5-acre class 
and the 6-acre class (Table 3) being approximately 63 and 64 barrels per 
acre respectively (shown in original data not here presented). 


TABLE 4. RELATION OF SIZE OF ORCHARD TO YIELD AND INCOME (4-YEAR AVERAGE) 


Yield I 
Acres No. of per oe 

orchards acre PS 

(bbls.) ag 
| er Pee ere PAW oe Senet Ne SiGe tsar 48 65.8 $123.25 
AG ivages leh o sts, orate fare tah ehetan-t « Meggan ry Ree eae een aemeoteds 52 60.3 114.92 
FQ scsinis's adele tae Ruste eke Hels, Lote ese eee tene eee eter 28 63.3 113.50 
MODI D 4 s¥ bo5 Sig uh care Sc Ohe od SRS creme Nae tie ihe tenet 18 53-3 94.65 
1 ane ee an Cres ol WmPhe reerEnte rn a Ma Sis cies 1G)4 a2 6 58.1 130.85 
(C5 (Cee ean Pre Bun ede, Deb oerhe tiem toe cid © Ghai 2 6 59.8 109.74 
27) 0)> SRR SOREN SA eDNIS Sie Ch eek 6 OU cae. d cha thoegh i 49.5 106.32 


* See Appendix, Part II, for a discussion of the mode, median, and mean. 
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It would seem from the figures that the !arger orchards are more likely 
to be neglected. That there is no inherent reason why a comparatively 
large orchard should not give excellent results is shown by the exceptional 
returns from the 14-acre orchard, which produced on the average for four 
years 88 barrels per acre, with an income of $210 (data not here shown). 
The larger orchard would warrant the use of better machinery and better 
methods of orchard management. 

On the other hand, the figures of the table may put the small orchard in 
an unduly favorable light because the greater number of orchards are 
small. If we had figures for a greater number of large orchards, it is 
possible that the results would be different. As it is, the table shows that 
orchards of 3 acres or less are yielding on the average about 66 barrels of 
apples per acre which bring an income of about $123, while orchards of 
20 acres or more yield less than 50 barrels, with an income of $106.32. 
A comparison with the general averages in Table 1, in which the average 
yield per acre for the orchards of Group I is 58.4 barrels, and the average 
income $111.51, shows that the smaller orchards run higher in both yield 
and income than the general average, while the larger orchards run below. 


CONDITION OF ORCHARDS 


Only 5 per cent of the orchards are reported “‘ very good ”’ in condition,— 
a state of affairs that will admit of great improvement. Forty per cent 
are in good condition, while more than half the orchards are either 
fair or poor. (See Table 5.) 


TABLE 5. CONDITION OF ORCHARDS 


No. of Per 

Condition orchards cent 
NPR NS Sk oS Aer 515) ec Shaleh Gea cde Wa To tna eta Ss 13 5.0 
MIN EN ue Se yehe A Na Mg epalaga ose Aeaieia lo es 103 39.6 
SISOS 4) Ob ts eo tes ON CSUs oss sie ancien casa & os 99 38.1 
RI ots htc hh ays Yen, og GS Dab W ee Saied oe wey 45 E739 


Relation of condition of orchard to yield and income 


The comparatively high yields and incomes for the poor orchards in 
1904 and 1906, as shown in Table 6, might lead one to think that neglected 
orchards are profitable. It must be remembered, however, that 1904 and 
1906 were years of heavy yield and low prices. Consequently a heavy 
yield meant a large income despite low prices. The contrast is seen in 
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years of scarcity, 1905 and 1907. The yield of 25.7 barrels in 1905, and 
of 18.6 barrels in 1907, places the poor orchards in aless favorable, although 
truer, light. The four-year average yield of 48.4 barrels per acre and 
income of $81 show that poor orchards are relatively a poor investment. 

On the other hand, the better-kept orchards not only produce abso- 
lutely higher yields and incomes, but show much less fluctuation in yield 
in the alternate years. In some cases, even, these orchards show higher 
incomes in the years of lighter yield than in years of heavy yield. The 
difference is due, in a measure, doubtless, to the quality of the fruit. The 
fruit of poor orchards did not bring a good price. Therefore, in years 
when apples were scarce, the few apples that the poor orchards yielded 
brought a low price and consequently a low income. The price of apples 
from the better-kept orchards was much higher in years of scarcity than 
in years of abundance, and so the income was higher in spite of the low 
yield. When both yield and quality are high, as seen in the very good 
orchards for 1905, the income reaches an unusually high point, $243.07. 
Five orchards are far too few to have much weight in statistics; but they 
are interesting as indicating what might be expected from orchards that 
are kept in excellent condition. It will be noticed also that these orchards 
produced their heaviest yield in what may be called an “ off” year, so 
that they gained the advantage of high prices. 

The orchards classed as “‘ good ”’ and “‘ fair ” give results that are more 
valuable because based upon larger numbers. All the average yields and 
incomes of orchards in good condition run considerably higher than the 
general averages for the same years as shown in Table I, whereas the same 
figures for orchards in fair condition, with four exceptions, run considerably 
below the general average. With the exception of the yield in 1905, all 
averages for ‘‘ fair’ are below those for “‘ good.”” The figures in Table 6, 
therefore, show that it pays well to keep an orchard in good condition: 


TABLE 6. INFLUENCE OF CONDITION OF ORCHARD ON YIELD AND INCOME 


Yield in barrels per acre Income per acre 
No. 
Condition of |Acres 
or- 
chards 1904 | 1905 | 1906 | 1907 RLY 1904 1905 1906 1907 ae 
Very good... 5| 44.5] 87.7] 99.8] 64.3] 57.0] 77.2/$151 34|$243 07/$128 30/$165 10/$17r 99 
(Cole yc Se 50| 378.0] 89.2] 57.7] 69.6] 43.0 64.9) 127 93| 125 33| 133 32| 117 47] 126 or 
aire hee eats cs 46] 255.5| 74.6] 59.7] 55.2] 40.6 57-5] 100 89] 121 51] 99 82] 111 06] 108 32 
On reas: 9] 44.0] 73.6] 25.7] 55.6] 18.6) 48.4! I15 57} 48 83] 109 29] 50 26) 80 99 


ASPECT OF ORCHARDS 


By far the greatest number of orchards of the county are reported as 
sloping toward the east; the next largest group slope toward the west. 


— * 
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The following table (7) shows the distribution of the orchards according 
to aspect for the 357 orchards for which this point is reported: 
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TABLE 7. DiIsTRIBUTION OF ORCHARDS ACCORDING TO ASPECT 


Orchards 
Aspect 

No. Per 

cent 
aE uP ETE Fo RN MAIAE | ectaialcahitame o siahe eiecet as aenitaumiee et eye poe 163 45-7 
NESE RRR Ao, oars lov aicuchc) evaisisee'c eit s/o Cees wee 4 tia le se aye (ole Wel ecelel 65 18.2 
an cs GEIS RN oe oie circa Recah) A GPa aS eee oc 31 8.7 
aI PDS eet RN SW ao. acer st aie oeieie es Sie EE Mane ae Sewers 13 3.6 
EMU eps Pe Seer noi wtvlecs = Honda ew Oe te Bee ales eae we 19 5-3 
“0 PURE ESE Sa aie SSS ES CR Sa eee een erie tree 8 Dy sB 
Ee Bt She EOE. As Miptcat eh cia r= mata’ deel Sore oem 7a Ss ote eves? 26 Fe 
2 aselll uM BYHO SNe Ses eis ic Oe aS SERGE de aoe erent Cnr 32 9.0 


Relation of aspect to yield and income 


_ Table 8 shows the influence of slope on the yield and income per acre. 
The orchards that are situated on level ground have the highest yield, 
about 68 barrels on the average for four years, and highest income, 
$133, which are considerably above the general average, while those 
sloping to the west are lowest in the scale. 


TABLE 8. RELATION OF ASPECT TO YIELD AND INCOME PER ACRE 


S Yield per acre (bbls.) Income per acre 
O. 
Aspect of | Acres 
or- | 
chards 1904 | 1905 | 1906 | 1907 Gi 1904 1905 | 1906 1907 San 
| : av. 
| 
16372) I5| 80.5]/107.7| 52.9] 67.4] 42.4 67.6|$158 51|S128 87|$127 24/$116 66)$132 82 
INOrih..;.7.....- I5| 107.8] 75.0| 55-7) 55-5| 41.4 56.9| 102 47| I1I 62] 107 OO] II5 00} 109 o2 
SG oe) o faye sie 28] 172.3| 72.2) 48.7] 52.6) 36.1 52.4] 104 07] 86 8o| 85 32} 86 62) 99 70 
TBE oy crcl! se 62] 388.6| 64.6] 56.6] 62.3] 37.2 55-2| 92 37| 122 30] 118 66) 107 13] Ito 1fr 


ELEVATION 
Distribution of orchards according to elevation 


When the orchard survey was made, the position of the orchards was 
recorded on the topographical sheets for Ontario county, from which 
sheets the elevation was determined. It is impossible to give more than 
a rough estimate of the elevation by this method, for it is quite likely that 
the figures spread over more territory than the orchard, and in places 
where there is considerable grade exact elevation could not be ascertained. 
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Moreover, the groups of orchards varying in elevation by a difference of 
only 20 feet are too small to admit of tabulation. They have been com- 
bined, therefore, into groupsdiffering by 100 feet. The elevation varies from 
500 to 1100 feet. The typicalor prevailing elevation is between 800 and 
goo feet. Over 50 per cent of the orchards are found at elevations from 
800 to 1000 feet. 


TABLE 9g. DIstRIBUTION OF ORCHARDS ACCORDING TO ELEVATION 


Orchards 
Elevation (ft.) 
NG Per 
: cent 
| 
FOO OOO sib 6 ab Ge 5 Be Soe eee Gea aio cals ee 29 10.6 
COC OOo 0 a & Stadio oi teicte Sone ee Reem Mec Dectirits inoue. 27 9.9 
FROG ELOY = 3.7 an acs CE SiG, RRR Pe MEMEO a RIE PAS) Oe ee Be 49 17.9 
SOO EOOOn meen gee Micile <b ay cis fae: Dececibn cee Rare eneemeres 81 29.4 
VCTANO CS Gas 6 86 SSP BEA ee IEEE ries hovers ere 3 61 22:3 
LOCOS UOO setae crits tepteey ete, 2 ich 5, 3+ we AES COIN 27 9.9 


Relation of elevation of orchards to yield and income 


The irregularities in the figures of Table 10 seem to show that there is 
no relation between elevation of orchard and yield and income. The 
four-year average yields per acre for the three groups 700-800 feet 800- 
goo feet, goo—1000 feet, which contain a sufficient. number of orchards to 
be of statistical value, are practically the same, 56 barrels peracre. There 
is slightly more variation in the incomes, which range from $101 to $108. 
The maximum yield, 78 barrels, and maximum income, $144, are found at 
the lowest elevation. The next highest values are found at the highest 
elevation. In both these cases, however, the number of orchards upon 
which the figures are based is hardly sufficient to give much importance 
to the results. 


TABLE 10. RELATION OF ELEVATION OF ORCHARDS TO YIELD AND INCOME 


Yield per acre (bbls.) Income per acre 


No. 
Elevation of Acres 
(ft.) or- 3 A 
chards 1904 | 1905 | 1906 | 1907 2 LS 1904 1905 1906 1907 poe 
500— 600... 9} 68.0] 99.9| 73.0 83.1| 60.2 78.1/$122 00|$146 04/$137 88|$170 62|$144 16 
600-— 700... Q} 113.0] 73.0] 54.3! 63.7] 46.7 59.4] 96 47] 140 58] 127 54] 137 68] 125 57 
700— 800... 24] 138.1] 73.1] 61.1) 63.0] 30.1 56.8] 104 85] 116 08} 120 75| 84 Oo] 106 42 
800- 900... 36] 214.5] 83.0) 58.4] 55.5] 29.1 56.5] 115 83] 111 61] 108 96) 70 44] Ior 71 
900-1000... 34] 247.8] 84.0] 48.8] 59.8] 35.6 56.9] 114 48] 102 05] 112 13] 105 17] 108 46 
1000-1100... II} 79.0] 89.0} 62 5| 69.7] 52.1 68.3] 138 28] 157 06] 123 33] 127 13] 136 46 
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AGE OF TREES 


According to Table 11 the typical age of apple trees in Ontario county 
is between 30 and 34 years, orchards of such age comprising 23.4 per cent 
of the total. About 79 per cent of the orchards contain trees 30 years old 
or more, and 14 per cent are 50 years oldormore. Orchardsof young trees 
are comparatively few. 


TABLE 11. DISTRIBUTION OF ORCHARDS ACCORDING TO AGE OF TREES* 


Orchards 
Age 

No. Per 

cent 
(2 7 SRER SG SVAS ABg ion et cole pie ermeeceter ara eNO eRe ce 7 Wz, 
ULES ira nya ce oh aie Sens ayeph em Aching ee hes se ees es 10 2.4 
(7 SR2 TRS ee aR aarp ct ee ee ee fl Le 7, 
MRCS nope Siete oiimde Eo alalsl axe pele edie fey oh ang vee bleencl dhe 2 18 4.3 
PUMP TRNFC AES otc p/w pda cos (Stel Says sla leis «sip Bier ehersile i prmese eg fs 46 11.0 
BRRCANS Soo nsec syn tes Sates cele mse rele tmee me ele\ecune eee + 98 23.4 
MPT hs ese (ated eiona)/aim wi stot o ain eid alevcys' = 2 ides eialsiom iam 78 18.6 
RICE ohn. Siste fs is ttt argieye aie ee ews aisle ne iss Sweden nels 65 15.5 
uF =G) WORRIES 3 oes depadoe caus cuore ad tWona's Ono rigid ee nb Ooo 32 70 
ae 2 Sa RE SLE GNIS c SSI che are ae ea Pais aa PR ea 58 13.8 


* The large total (419) for orchards in this table is due to the fact that some of the orchards, containing 
trees of various ages, were duplicated in the different groups. 


Relation of age of trees to yield and income 


The greatest four-year average yield occurs in the group of orchards 
between 25 and 29 years of age, which produced 65 barrels per acre. The 
orchards between 50 and 59 years old produced practically the same 
amount. The four-year average income for these groups, however, is 
exceeded by the group of orchards between 40 and 44 years of age, for 
which the four-year average income is $128. Trees under 25 years 
and over 60 years do not produce as much as the general average yield. 
These low figures, however, may be due in part to the small number of 
orchards in the groups. 

The low yield and income for the group of orchards from 45-49 years 
old are due, doubtless, to the condition which is so common, namely, 
neglect. In many an old orchard close planting and bad pruning have 
resulted in producing trees with tops forming a mass of interlocking 
branches which cut off the light and air from the soil and lower part of 
the tree, killing the lower branches and reducing the bearing’ surface 
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of the tree to a few high spurs inaccessible alike to sprayer and picker. 
The remed~ for such conditions is complete renovation. 


TABLE 12. RELATION OF AGE OF TREES TO YIELD AND INCOME PER ACRE 


Yield per acre (bbls.) Income per acre 
No. 
avnen Age of | Acres 
plante (years) or- re 
chards 1904|1905|1906|1907 pee 1904 1905 1906 BED ee, 
1884-1888 20-24 8] 63.8]72.5|33.7|62.6]37.2/51 5/$107 16] $72 30/$113 27] $86 64] fo4 84 
1879-1883 25-20 16] 102.0|90.3]51 .5/79.5|40.1/65.3) 124 81] 111 63] 125 90] 99 OO] 115 36 
1874-1878 30-34 49| 340.6|88.7|53.3]50 3136 5/59 7| 125 82] 128 52] 97 68] 100 64] 113 16 
1869-1873 35-39 36] 230.0|83.3/61 .8]62.7/38 6/61 6) 126 13] 133 57] 113 89] 106 47| 120 OF 
1864-1868 40-44 29) 228.0]70.8/63.8|58.5146.4|59 9] 105 92| 147 65] 121 14] 137 80] 128 15 
1859-1863 45-49 8] 90.0]73-1|26.2]62.0|16.9|44 6| 58 72] 52 61| 117 62] 46 98| 68 98 
BRE nese 50-59 17| 81.3/85.0177.2|58.7/38 .8|64.9] 128 75] 139 91] III 73] 107 75] 122 03 
efore 
1849... 60+ 9| 63.0178 0/46. 4/56 o}]28 4|52 2] 120 00] 99 20} 108 Io] 72 90} 100 O05 
VARIETIES 


The distribution of varieties of apples grown in Ontario county follows 
in general that*of the State as given in ‘‘ The Apples of New York.’’* 
Of the 378 orchards for which the varieties were reported, 372 contained 
Baldwins, 344 Greenings, 180 Northern Spy, 118 Tompkins King. These, 
together with Roxbury (Russet), are the leading varieties, with the 
Baldwin and Greening (Rhode Island) far in the lead. Other varieties 
grown, named in order of importance, are the Esopus (Spitzenberg), 
Hubbardston, Wagener, Ben Davis, Fail Pippin, Tolman (Sweet), Pump- 
kin (Pound) Sweet; Maiden Blush, Wealthy, Fallawater, Westfield, 
Swaar,. Stark,. Gravenstein, Primate, Rome (Beauty), Red Astrachan, 
McIntosh, Twenty Ounce, Fameuse, Yellow Bellflower, Black Gilliflower, 
Jonathan, Sutton (Beauty), Smokehouse, Sweet Winesap, Green Sweet, 
Late Strawberry,,.Vandervere, Pewaukce, Arkansas, Oldenburg, Early 
Harvest, Gano, Longfield, Lady Sweet, Rambo, Yellow Transparent, and 
Tetofsky. There .were ea varieties reported, but several were 
mentioned but once. 


PLANTING PLAN 


“About “91 per cent of the orchards are planted on the square plan. 
(See title page.) Only one orchard is recorded as planted hexagonally, 
and orie according to the quincunx system. The others are planted in 
rectangles. The: typical distance at which the orchards are planted is 


# Beach. we The “Apples of New York, 2 Vols, Report of New York State Agricultural Experi- 
nkat Siaibe ave 


Fic. 19.—In this closely planted orchard alternate rows have been cut out, diagonally, in 
time to save the permanent trees 


185 


is jae ins Oia mi i r acjiiet es it 


’ 
” 


‘ 
TAS RATT ly 4 


Fic. 20.—This illustrates the “trimming up’ type of pruning, which constantly tends 
to raise the head 
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33 X33 ft. Table 13 shows the distribution of orchards according to the 
system of planting, and the distance apart at which the trees are planted: 


TABLE 13. SysTEMS OF PLANTING 


Orchards 
System Distance 
No. | Per cent 

(SSB GUNS AS aR eee ee ea 20 X 20 2 5 
25 X 25 4 1.1 
30 X 30 47 12.7 
2x32 23 6.2 
33 ass 161 43.5 
Si) 2S oh 31 8.4 
36 x 36 8 252 
38 x 38 7 1.9 
40 X 40 49 13.2 
45 X 45 3 8 
50 x 50 3 8 
91.3 
Rectangular...... Sle 8 46 Goo ORE CEDIA E a Soe eae B20 5x33 4 z a5 
20.35 4 I.I 
30 x 40 2 | 5 

Miscella- 
neous 2z 6.0 
| 8.1 
MDMA TRU ETERS SS he eras cvs Weiayielalon 4 Hed as 46 x 46 I a 
[ALEReEVRONAUE La fg hconaic a aA ieee CREE Sa eae ee i a 40 x 40 I “2 


Relation of distance of trees to yield and income 

Table 14 shows that there is little relation between the distance at 
which trees are planted and the yield and income per acre. Slightly the 
best yield occurs when the trees are planted 35 feet apart, but the best 
income is found at 33 feet, which, however, is below the general average 
for the orchards under consideration. The differences in the four-year 
average yields and incomes for the different groups are comparatively 
slight, with the exception of the income for the group of orchards planted 
30 x 30 feet, which falls far below the general average. 


TABLE 14. RELATION OF PLANTING DISTANCE TO YIELD AND INCOME 


" Yield per acre (bbls.) Income per acre 
oO. 
Distance of Acres | 
or- — 

chards 1904 | 1905 | 1906 | 1907 oa 1904 1905 1906 1907 nee 
BOK SOR). oS. 20] 211.0] 94.0] 47.3] 61.3| 27-9 57.6\$107 27] $07 sol$r15 or] $66 27| £96 54 
ee Ma wah isd 67| 374.9] 83.4] 590.2] 590.1] 36.6 59.6} 120 90] 117 2c} Ito 00] 104 OO] IIO 02 
ASRS SIS (0 eva ss 16] 129.0] 87.0] 46.9! 68.6] 37.6 60.0] 127 65| or 68} r19 52] 90 28] 107 28 
AOR AOR... 4. 25 185.0) 62.2 06.2] 67.8] 35.0 57.8] 86 00] 129 50| I17 OO] 97 OC] 107 32 
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If trees are planted too close together, when they reach maturity they 
become so crowded that light and air are excluded; the branches are 
forced upward in their search for sunlight, producing a high head and 
reducing the bearing surface to a small inaccessible area in the tops of 
shade trees (see Fig. 18). The dense shade results in fruit of poor quality, 
so that a low income per acre occurs at a time when the trees should be 
at their best. 

Until trees grow large enough to begin to crowd, the yield per acre will 
be larger when the trees are planted closely, because there are more trees 
peracre. Butif large crops from mature trees are to be expected, the trees 
must be planted farther apart. In such planting, until the period of full 
bearing is reached the yield per acre will not be so great, owing to the 
few trees per acre. 


PRUNING 


The general practice in Ontario county is to prune every year, 58 per 
cent of the orchatds being treated in that way. (See Table 15.) Sixteen 
per cent are pruned occasionally. The fact that pruning in 53 per cent 
of the orchards is only fair, and in over 23 per cent is poor, does not speak 
well for the production of first-class apples. Less than 24 per cent of 
the orchards are well pruned. The chief method of pruning is to cut 
out the suckers and deadwood, and perhaps to thin a little. Some 
growers trim the trees a little more. Only about 2 per cent make an 
attempt to keep the trees open headed. 


TABLE 15. GENERAL PRACTICE IN PRUNING 


Orchards 
No. Per cent 

Frequency 

VEL Viale hale ocpacts ens oe: SRL RT ATURE AIM ict c chic | 212 58.1 

Oncerines sy Cars sonch me ei irhe cious = sie: ebecalbiaie dee oeyseneeeaee 81 22.2 

(Ofayeleythas RAUSING AG. oS Dc eid Oaea EE CR eR BOS cs oe 12 353 

Mecneignnlanme nee nate elk as ee ene cake Con eee 60 16.4 
Character 

(GOOG anon Mr sc Shh. a 2 hae eee eens 73 23.8 

SALT ete c's ene Ree os es jn) Sande A he ego 163 53-1 

|PYovo3 mye Bie oS Rwy Cac aot oe eee 71 25.2 
Method 

AD aikabaletelsn PES .0. Pa) hj.oct od Sod Com A Ree EAR era 208 7Gu5 

ABintaabaaletole ety ao tia oS Soc ema ree Cn EE ea a 56 20.6 

Open headed em eee hs ee ics ie Blo aa tins see ome : 5 1.8 

Headed backce aerenmmeertic nme cer Sere St ttl Ul Bh Ree 3 8 
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SOIL TYPES 


‘The chief soil types are the gravelly and sandy loams. About 60 per 
cent of the orchards come under these headings. Table 16 shows the 
distribution of the orchards according to soil types: 


TABLE 16. DISTRIBUTION GF ORCHARDS ACCORDING TO SOIL TYPES 


Orchards 
Soil type 
No. Per cent 
MUA lene ey see trees ey case retehe ee ker icet sia choos a aiia step w ove ood 3) cuteness seu 60 20.2 
Baie v pl Odin sedees 1a eae a tisl aor she cee cha stave Staie eistonsl > 6 ee’ Gicke ors 58 19.5 
Mente CL VEG ATIC yaMl OATIN Ae isrstari de, cr icters lover acueliorey sere eeskeie cretarkcheral ens © 22 7.4 
RMATIV an OLIN Meden yay eke ye rat ce uacert (ayarag eager oes te\ a tides be custaoeae is a aisha 39 130 
RPrCHe SEAT CUVeh OAT Neue teccrave sj teca le faenel arch aulau ati c\iesectyogt cid Sie Gulch eda aAcleylen 62 20.9 
Cieiyy Worrttlas Sian ak ial rs A i or AP eae ee CR ae ae PE 46 by oy 
RAEI eels ies Nolet 0or2 sedge wins ele oe oa, o < steep a wh aye be Ooo aye 10 3.4 


Relation of soil type to yield and tncome 


Table 17 shows that it is the lighter, well-drained soil types, such as 
the gravelly and sandy loams, which produce the highest yields and in- 
comes. The highest average yield, 63.3 barrels, occurs on the sandy 
loam. The lowest yields and incomes are produced on the heavier soils, 
the clay and silt loams, which produce about 49 barrels per acre with 
an income of $78 to $81—figures much below the general average. 


TABLE 17. RELATION OF SOIL TyPE TO YIELD AND INCOME PER ACRE 


Yield per acre (bbls.) Income per acre 
No. 
Soil of Acres 
Oor- 
chards 1904 | 1905 | 1906 | 1907 al 1904 1905 1906 1907 pay 
NEO ATO sale verene 31] 190.8] 74.0] 49.5] 73.0] 38.0 58 .6/$104 oo/$103 00}$126 ool$1or oo|$108 50 
Gravelly loam I2] 201.0] 81.0] 49.5] 60.0] 45.0 58.9} 98 00} II0 OO} I17 OO] 125 OO} 112 50 
Gravelly 
sandy loam. II} 48.5} 68.0} 53.0] 61.0] 37.8 54.9] 104 00] 116 00] 120 Oc] II2 00} I13 00 
Sandy loam. . 18} I19.9] 99.0] 62.0] 51.5] 40.5 63.3) 116 50] 123 50] IoI 80] I1I2 Oo} 113 85 
Fine sandy 
MEEATIA vrata cre 24] 120.5] 68.0] 65.0] 55.0] 32.0 55.0) II2 00] 120 00} 106 50| 97 00} 108 90 
Clay loam... 19] 145.0] 66.0] 45.0] 42.2] 24.6 49.5} 88 00] 97 00} 76 oo} 64 50] 81 4o 
Silt loam..... 7| 48.5] 62.5] 39.0] 51.9] 35.0 49.6) 83 00] 78 60} 90 00] 62 oo] 78 40 


DRAINAGE 


Since much of the soil in Ontario cou~*ty contains considerable amounts 
of sand and gravel, well-drained soil types abound. Moreover, the con- 
tour of the land in many cases aids in the natural draining of the soil. 
Yet 50 per cent of the orchards are classified as having artificial drainage, 
which consists almost wholly of tile drains, and about 14 per cent more 
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are partially tile-drained. The large proportion of tile drainage in the 
county is due, no doubt, to the influence of John Johnston,* who was the 
first to use tile drains in America. He began laying tile drains on his 
farm near Geneva in 1837, and in the course of thirty years laid between 
sixty and seventy miles of them on his farm. Notwithstanding the ex- 
tensive use of tile drains, only about half the orchards are reported as 
being well drained. Table 18 summarizes the condition of drainage as 
reported in the survey: 


TABLE 18. DRAINAGE 


Character Natural |Artificial | Both Total | Per cent 
TOO CEES 519.8 1955 oa opto ae 50 92 20 162 49.3 
[Bubs Bho & Gi ag. otela SOc OB ORO eee 60 60 14 134 40.7 
IPLOION Sis oso ad Glades p oes at do eee II | 16 6 33 10.0 
PIE Beye ee ee nS e<k css cs ies 121 168 40 329 
[Ef Ges) gar dirn, Bi le ae a 36.8 Gil all 12 | 
Orchards 
Type 


No. Per cent 


ASVesGiticalll eevee rare hceeegaicp sei la'ecisls a: 2:5 one oe ae ia Sere ee Reyer ep lay nee epee 138 36.2 
JENNIE Solis BS ce SIs Die Oe eee Tin Ls Aictyen cicero Saas icra I9I 50.0 
IB OGM eer ate rete tetas ake sve aia © svat arth acl She aN OHeeeweegen op ete te gas 53 13.8 
Artificial drainage No 
WMO 25 Se He RBIS SS One ae eg ren i Si Sin hopes ORES ele 25 234 
IMIG KAS <4 oe cies 4 Otitas oR EELS yA Cop AGO aR ODER oe oie - 76 
sb Srials, Fewaye bi Feiereh el Seer courte ee A See 6) 5, aE Gis 5 tig ts ban 79 
ID Mitel ate, 5 Rw ee a eh eR Gl Ag SRA ce een em ERTS Sinn tt 7 
‘Siyay iene SBN ee OS is 5 Sa ee eR ee ao Sy Pee ee Bry ees SE 6 


+ Three of the orchards are duplicated in this group, which accounts for the greater number of arti- 
ficially drained orchards. 


Relation of drainage to yield and tncome 
A naturally well-drained soil gives the best results. The four-year 
average yield in such orchards, as shown in Table 19, is in round numbers 


* Fippin, E.O. Drainage in New York. Bulletin 254, Cornell University Agricultural Experiment 
Station, 
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67 barrels per acre, as contrasted with 56 barrels for those orchards which 
have to resort to artificial means of drainage. The income, also, is much 
higher for the naturally drained soils. 


TABLE 19. RELATION OF TYPE OF DRAINAGE TO YIELD AND INCOME 


Yield per acre (bbls.) Income per acre 
No. 
Type of Acres |————__ }—- 
or- i 

chards 1904 | 1905 | 1906 | 1907 ee 1904 1905 1906 1907 pals 
Natural. .... 48] 271.8] 95.2] 58.5] 71.2] 42.4 66.8)$12r 57/$123 51/$126 15|$114 Z0|/$121 38 
Artificial’. .... 88] 660.9! 71.5] 55.5] 59.0} 36.5 55.6| 102 00] 117 80] 116 00} 103 85] 109 g1 
Oban se. . & 23 Bees 833i) s6e5) 50-6) 35-7 56.4] 129 46] 113 36] 809 48] 92 75] 106 26 


Table 20 shows clearly the necessity of good drainage, whether it be 
natural, artificial, or both. If the soil is not naturally good in drainage, 
one should resort to artificial drainage. There is no use in laying arti- 
ficial drains, however, unless the work is well done and the systems kept 
in good working order. If the drainage is poor, the fact that there are 
miles of tile drain in the ground will be of no avail. 

The contrast between fair and good drainage is most easily seen in the 
four-year averages. The income for all fair orchards is considerably 
below the general average, as is also the yield per acre, with the exception 
of the group of orchards with fair natural drainage. Although the yield 
for this latter group is high, the very low income shows that the quality 
is poor. The incomes for all orchards, on the other hand, which have 
good drainage are much higher than the general average, and are practi- 
cally the same for the different types of drainage. The yields alsorun 
above the average, with the exception of good artificial drainage, which 
is slightly below. Clearly the type of drainage is not so important as 
the character. 


TABLE 20. TYPE AND CHARACTER OF DRAINAGE IN RELATION TO YIELD AND 


INCOME 
Yield per acre (bbls.) Income per acre 
Char- No. 
Type acter of | Acres 
or- 
chards 1904] 1905| 1906|1907 pos 1904 1905 1906 1907 sa 

Natural...| Good... 16] 122.0]93.9|54.5|68.0/45.2/65.4|$124 53 $111 73/$124 18)$126 74/8121 80 
aint. 24| 99.8|97.1 fe ie 33.9164.0| 99 86 107 91| I1Ir I9| 85 38] Ior 09 
Artificial. . Good. .. 39] 258.9|69.0 64 .9)57-0 41.5/57.9} 103 95| 142 IO] I17 27] 120 09] 120 85 
Lop ihe Sloe 33] 286.5/73.3 el ae 31.3/52.4] 93 50| 94 47] 112 18] 87 06] 96 80 
Both... -:: Good. . . 8| 56.0/78.1173.0-57.6]39.0\61.4| 127 I1] 139 58] 111 85] 112 40] 122 73 
aires 8 40.0 98.6 40.8 35.1 30.0/51.1| 144 34] III 25] 67 33] 89 25] 103 04 
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SOIL MANAGEMENT 


General practice 
The general practice in soil management in the county is the sod method. 
Table 21 shows that about 56 per cent of the orchards are left in sod 5 
years or more, 41 per cent are left in sod 10 years or more, while only 
14 per cent are tilled 5 years or more: 


TABLE 21. Som TREATMENT 


Orchards 
Treatment 
No. Per cent 

selied JO Years OF MOLE: . 0c Fats Les EE ee se ad ole 37 9-5\; 
eiitled S-1O"years. ¢ ¢...)...22/. Se Sen eR crs cos. 19 4.9 aS 
egled 3 out-of 5 years: J Fee Sine een a kee 42 10.8\, 8 
te? .OUL Of 5 Years... 2. pose pene REE EI es os. sluieed bss oy 74 19.0 Ex 
UGNS TO! VCALS. ¢. 5°. 1. icles ee EE ies ssa hs ls 57 14.6 8 
PodstO years Or mores\..\, ewes Se. oy ee! 161 41.2 55: 


Relation of soil management to yield and income 
From the fact that so large a percentage of orchards are left in sod, 
we should expect this type of management to be most profitable, for in 
the long run people are quite likely to follow methods that bring the great- 
est returns. In this case, however, the greatest return for the least labor 
seems to be the governing principle. 


TABLE 22. RELATION OF SoIL TREATMENT TO YIELD AND INCOME | 


Nis. oe | Yield per acre (bbls.) 
Treatment or- Acres ——_ 
chards 1904 1905 1906 1907 4-yr. av. 
Tilled 10 years or more..... I2 125 58.4 66.6 49.2 49.8 | 56.0} Go 
Tilled 5-10 years.......... 7 71.5 87.1 71.5 73.4 46.0 69.5) °°°9 
Tilled 3 out of 5 years...... 21 181 82.7 46.0 65.3 37.0 57.7 
Sod 3 out of 5 years....... 34 224.8 vistas 57.1 49.5 40.3 55.6 
mod S—TO!vearss:. ot o8.)ss nol 31 178.1 83.1 67.0 68.4 34.3 63.21. : 
Sod Io years or more....... 57 325.8 84.7 48.6 63.0 31.4 56.9) 9 
Income per acre 
Treatment i 
1904 | 1905 | 1906 | 1907 | 4-yT. av. 
, | | 
Tilled 10 years or more........ RIOTS AC ORE $74 46 |$168 or |$116 85 |$154 49 |$128 68) 133.00 
Seen TO CVCATS! re, aceite. arith I14 99 | 174 79 | 144 92 | 127 75 | 140 61 f 5 
siniletias tiie GnesKeAth) 407th 52 feel. oka cnees 95 41 99 I1 | 125 89 99 03 | 104 86 
DOCS OMG ORa VEATSaa seth sole ees seas te Eee eeseas| Lid. OF 94 70’ 112 98 | 108 94 
102.55 


MODUS -TOUVERTS Mle nee, bec nice eats bebe ws 127 07 | 130 76 68 38 890 70 | 103 98) 
DOL MOL VEATS OL IMOLE tat Nee hice aak Phe cess Se I19 89 QI '52'| TIT iLO 


81 85 | ror 11} 
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Table 22 shows that sod treatment is not the most profitable. Al- 
though the four-year average yield of 63 barrels for orchards in sod 5 
to 10 years is considerably higher than the general average, the yield for 
orchards which have been in sod 10 years or more is only 57 barrels per 
acre, which is somewhat below the general average. The average yield 
for all orchards in sod 5 years or more is 59.1 barrels per acre, a figure 
but slightly above the general average. 

The yield alone, however, will not give an adequate idea of the value 


Fic. 21.—Hairy vetch as a cover crop sown early in July, photographed in November of 
same year 


of the crop. The four-year average income for all orchards that have been 
in sod 5 years or more is $102.55, which is below the general average, 
$II1.51. 

The yield for orchards tilled 5 to to years is 69.5 barrels per acre, a 
very much higher return than the general average, 58.4 barrels, although 
the four-year average yield for orchards tilled 10 years or more is 56 
barrels per acre, a figure somewhat below the general average and also 
less than the yield for orchards in sod 5 years or more. 

Again, the income per acre serves as a better index of the value of 
different methods of soil treatment. The income for the orchards tilled 
5 years or more, is the only figure above the general average. The 
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figures are $128.68 for orchards tilled 10 years or more, $140.61 for or- 
chards tilled 5 to ro years, and $133 for all orchards tilled 5 years or more.* 

The alternate treatment of tillage and sod does not seem to be so profit- 
able. The figures for both yield and income are below the general average. 
As for sod treatment, the indications are that the longer an orchard is 
in sod, the worse it is. It must be understood, however, that there are 
well-managed sod orchards that are giving very good returns; and for 
certain locations, such as steep slopes, it is the only practicable method 
of treatment. In general, tillage brings better results. 


Management of sod orchards 


In considering the management of sod orchards, the orchards have been 
divided into three groups: 
1. Orchards that have been in sod 5 years or more. 
2. Orchards that have been in sod part of the time and cultivated part 
of the time. 
3. All orchards that have been in sod at all equal the sum of 1 
and 2. ‘ 

Table 23 shows the distribution of orchards according to type of pas- 
turage. The typical management of sod orchards is ‘‘no pasture.” 
This is especially true of orchards that are cultivated part of the time, 
about 58 per cent of which have no pasture. Over 36 per cent of the 
total sod orchards are not pastured. Hogs are the chief animals pastured 
in orchards, although sheep are used to a considerable extent. 


TABLE 23. PASTURAGE OF SOD ORCHARDS 


Sod Partly cultivated Total sod 
Pastured with 

No. of No. of No. of 
orchards Perigent orchards Per cent orchards Per cent 
INORpAStUNe: a eps ie ee oat: 56 25.5 67 57.8 123 36.6 
IORS Hani. ane eee chars 4I 18.6 19 16.4 60 17.9 
HEBD Rc Bk RS he ee 27 1253 7 6.0 34 10.1 
Hors and Sheepra-ce meres 25 TEs aval 8 6.9 Ba 9.8 
Cattle rath coal nee tek eee 22 10.0 6 5.1 28 8.3 
(Generals 7002. pteecee eee 49 22.2 9 hehe: 58 1733 

Totals itee rc eee cine 220 116 336 


* The figures for the tilled orchards serve as an indication of results that may be obtained by careful 
methods of cultivation; but there are too few orchards considered to give very much weight to the averages. 
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Relation of pasturage to yield and income 


From Table 24 it is most evident that cattle are very poor animals to 
have in an orchard. The damage that they do to both trees and fruit 
is shown in the extremely low yields and incomes, the four-year average 
yield being 32.9 barrels per acre, and the income $55.42, only about half 
the general average. 

Next to cattle is the miscellaneous group, which includes. orchards 
pastured chiefly with cattle and horses. The figures here are somewhat 
higher, probably due to the fact that some of the orchards were 
pastured with sheep or hogs but had one cow or horse in them, which 


TABLE 24. RELATION OF PASTURAGE TO YIELD AND INCOME 


- Yield per acre (bbls.) ‘ Income per acre 
oO, 
Treatment of | Acres — — 
or- | 
chards) 1904) 1905 1906 1907/49" 1904 1905 1906 1907 4-yr. 
| av. av. 
Sod 5 years or more: | 
No pasture...... 26| 128.5/83.0|59.3/74.5|20.5 61.6|$123 90\$113 70|$132 28) $79 32/$112 32 
OS en te akesrekecs 16| 50.3/90.0)/68.1,66.5/35.1,64.9| I10 00) 144 85] 126 35) 94 32{ 118 88 
BHECHN.z eae sels 10} 90.5|94.6|32.2'72.2|32.2,57.8| 138 00] 65 50] 139 17} 85 I0| 106 94 
Hogs and sheep I6| 102.1|97.0/53.861.6|33.5,)61.5| 157 24] 125 30] III 76) 94 98] 122 32 
Cattle) ah cs 6| 28.5)/43.2/51.5|/25.0/11.9,32-9| 62 05) 83 40] 44 51) 31 72| 55 42 
Miscellaneous... 14| 104.0]72.8|65.7,60.3|/39-5|59-6| 96 20) 116 53} 88 00) 90 50| 97 81 
Partly cultivated: 
OMpascbure... .- « 30| 237.3|82.1/43.5|60.6/34.4.55.2] IOI 32] 91 50] III 80/ 93 10} 99 43 
LORS Stertrsnc, cee te cls v6 13} 59.0|67.0/56 666.8 39.2|57.4| II7 28] 112 00] 139 23) III 28] I19 95 
SHEEDE Hes crust se 5] 56.0/85.8/88.5.24.7|53.7 63.2| 118 10] 187 56} 49 06) 159 13] 128 46 
Hogs and sheep.. 4| 26.0/68.9/63.2/87.1'55.1/68.6] 104 02] 136 00] I57 15} 165 32) 140 62 
Total sod orchards: | 
No pasture...... 56| 365.8/82.4148.965.4/33.2!57-5| 109 II] 99 20] 119 08) 88 I9) 103 92 
OS ccs Seis eats 29| 109.3|77.5|61.966.7/37.5,60.9] I13 83] 126 90] 133 35] 103 48] I19 39 
HEED Wor eter oa: I5|} 146.5/91.0|53 654.0|40.4 59.8] 130 23) 112 18] 104 72/ I13 40| 115 13 
Hogs and sheep.. 20| 128.1/91.3|55.766.8/37.9 62.9] 146 43] III 70} 120 98] Log II} 122 05 
\CEIRHIC SR & Maes 6; 28.5/43.2)51.5|25.0/11.9 32.9] 62 05| 83 40] 44 51) 31 72| | 55 42 
Miscellaneous... 14 in See EN 59.6; 96 20! 116 53} 88 e 90 50| 97 81 


threw them into the miscellaneous group. Although the four-year aver- 
age yield of 59.6 barrels per acre for the miscellaneous group is a little 
higher than the general average, the four-year average income, $97.81, 
is considerably below the general average, showing that the quality of 
fruit was low. 

The best method of treatment of sod orchards, according to Table 24, 
is to use them as a pasture for hogs and sheep. For this type of pasture, 
the four-year average yields in the different groups, sod 5 years or more, 
partly cultivated, and total sod orchards, range from 61.5 barrels per 
acre to 68.6 barrels per acre, while the incomes range from $122.05 to 
$140.62. Both the highest yield and highest income occur in the orchards 
that are cultivated part of the time. 

The question of the relative merits of sheep and hogs seems to depend 
on whether or not the orchards are cultivated. Orchards that are partly 
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cultivated and pastured with sheep yield (four-year average) 63 barrels 
per acre, with an income of $128, while orchards of the same group pas- 
tured with hogs yield 57 barrels per acre, with an income of $120. On 
the other hand, orchards that are in sod continuously but pastured with 
hogs produce 65 barrels per acre, with an income of $119; orchards in 
the same group pastured with sheep yield about 58 barrels per acre, with 
an income of $107. In this case the value of a hog as a cultivator is 
clearly shown. When the total number of sod orchards is considered, 
the figures for orchards pastured with hogs run a little higher than for 
those pastured with sheep. 


FERTILIZERS 
General practice 


The use of manure or fertilizer of some sort is quite general. There 
are only three orchards reported as neither fertilized nor pastured. Were 
the orchards classified on this basis, however, it would be misleading, 
for orchards that receive but a little manure at rare intervals yield as little 
as if they received none. Those that are pastured with but one or two 
animals occasionally, and receive no other manure, give low returns. 
All such orchards have been considered as not being fertilized at all, with 
the result that 77 orchards out of 379 are receiving practically no fer- 
tilizer. 


TABLE 25. DiIstTRIBUTION OF ORCHARDS ACCORDING TO FERTILIZERS USED 


Orchards 
Fertilizer 
No. Per cent 
Dearie ees ae ne hee ne 2? ly 2 ee eee 77 20.3 
Sul oikepsanenachee io ee So oo. Te ee Pee Goa Gb nC oh Saree 205 54.1 
Stablemanicetaia COVELCrOD . ii. ws. «= ciel stele Sea One cre 40 10.6 
Stable manurerand commercial fertilizers. 7...) euee oe 33 8.7 
Stable manure with cover crop and commercial fertilizer...... 10 2.6 
Gaminercialgrentli Zeta ct ay s+ annie aiescieis: ars bie berees OTe Ce eeieree 3 8 
Comimercialstertilizeniand Cover Crop. .-:.. ess sei nee ate 9 2.4 
COVEDICKOD ee Tete ea eiaches wes Saialelw els 3 san eke eeeetetee 2 5 


Table 25 shows the distribution of orchards according to the kinds 
of manure used, stating the number and percentage of orchards to which 
each is applied. The chief manure used is stable manure, a total of 288 
growers (76 per cent) using it either alone, or in combination with com- 


; 
| 
: 
| 
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mercial fertilizer or green manure or both. Commercial fertilizer alone 
is used to a very slight extent; and, even in combination with other manures, 
its use is not very general, amounting to only about 14 per cent. Wood 
ashes, which are included under the head of commercial fertilizers, were 
used in about one third of these orchards. Two thirds of this latter 
group were treated with a combination of phosphoric acid and potash, 
and less than one third with phosphoric acid alone. The usual rate at 
which the fertilizer is applied is 500 pounds per acre, and it is generally 
applied every year. 

Cover crops are used a little more extensively than commercial fer- 
tilizers, and occur in all in about 16 per cent of the orchards. Of these, 
about one third are sown to leguminous crops, one third to non-leguminous 
crops, and one third to a combination of both. 


Relation of fertilizers to yield and income 


It pays to fertilize orchards. Those that were not fertilized (except 
with small quantities of manure at rare intervals, or pastured to slight 
extent) are far below the general average in yield and income, producing 
on the average for four years 44 barrels per acre, and an income of $71.54. 
(See Table 26.) Those to which stable manure was applied brought 
returns slightly above the general average. That the averages in this 
group do not run higher is due to including under this head all orchards 


~ to which stable manure has been applied, except in quantities less than 


five loads per acre, at rare intervals. Table 28 gives a much better idea 
of the benefits to be gained by applying stable manure. From the data 


at hand, it would appear that the combination of commercial fertilizer 


with stable manure produces better results than using a cover crop and 
stable manure, the yield of the former being 58 barrels and the income 
$125.95 per acre, while that of the latter is 56.3 barrels, and $108.98 
per acre. 


TABLE 26. RELATION OF FERTILIZER TO YIELD AND INCOME 


Yield per acre (bbls.) Income per acre 


No. 
Fertilizer of ee 


1907 AaXe: 


_| 4-yr. 
chards 1904 | I905 | 1906 | 1907 nee 1904 1905 1906 aoe 


INOME a0. 3.23 25| 103.5] 64.3] 39.0] 48. 
Stable manure 83] 506.4) 83.6] 58.5] 62. 
Stable manure 
and com- 
mercial fer- 
BILIZED,.. 6 5: 17| 198.0] 65.8] 58.6] 57.3! 50.2 58.0] 104 80| 135 36] 118 63] 145 00] 125 95 
Stable manure 
and cover 


HEROS oo)d sac. 24 759°6) 71.5| 57.2| 40.2' 47.4 56.3, 95 87| 120 24] 94 06) 125 76] 108 98 


22.6 43.6) $80 78) $63 67| $84 17 
35.0 59-9] 122 98| 116 28) 117 65 


af 


$57 54| $7r 54 
96 55] 113 38 
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Stable manure 


Correlation of quantity and frequency of application.— The extensive use 
of stable manure enables one to learn something concerning the corre- 
lation of quantity with the frequency of application. When very little 
manure is used, it is applied at rare intervals, which amounts practically 
to the use of none at all. When 5 to 10 loads per acre are used, it is the 
general practice to apply such quantities every year, although a tendency 
to apply such amounts every two years is shown. When larger quantities 
are used, the custom is to make the application once in two years. This 
is due, undoubtedly, to the habit of apple trees to bear normally every 
other year, and the manure is applied the year before the crop is expected. 
In general, 5 to 10 loads per acre are applied every year or larger amounts 
every other year. 


TABLE 27. CORRELATION OF QUANTITY AND FREQUENCY OF APPLICATION OF 
STABLE MANURE 


Frequency of application 


Total 
Quantity per acre —_—_———_—— | on. of 
orchards 
Every Every Every Occa- 
year 2 years 3 years sionally 

Less than 5 loads......... 5 Al Nk Mesttet 3.aie 30 39 
BLO NOAAS hate: < ceckeaw nis 34 26 6. 10 76 
VOUS MOAUS tc oneie we ensirie sie 23 33 14 8 78 
TS —2OMOAUS Irae tard reer tnt 13 14 8 I 36 
ZO~25 OAS Avie ferent ehagaven 8 II 4 2 25 
BOY Siete a eas eonetates hevcvekdhskocs 2 4 3 I de) 
MG talnr Avec erteetetes ore 85 g2 35 52 264 


Relation of quantity and frequency of application to yield and income.— 
The effect of the quantity and frequency of application of stable manure 
on yield per acre and income per acre is shown in Table 28. Although 
the figures in this table are not based on sufficiently large numbers of cases 
to warrant any very definite conclusions, certain tendencies may be noted. 
No good results may be expected from the application of less than 5 loads 
per acre, especially if that is applied only occasionally (less than once in 
three years), as shown by a four-year average yield of 39 barrels per 
acre, and an income of $70 per acre. If manure is applied only occa- 
sionally, it is better to apply it in large quantities, i. e. 20 loads or more 
per acre, which shows a yield of 77 barrels and an income of $174.80 per 


Fic. 22.—A bad case of scurfy scale. Treatment given in Cornell Bulletin 283 


Fic. 23.—Fruit and foliage injured 
by aphis. For treatment see 
Cornell Bulletin 283, 


Fic. 24.—Scurfy scale sometimes disfigures fruit as badly as San Jose scale 
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acre. The best amount to apply every year seems to be 10 to 15 loads 
per acre. This treatment gives a four-year average yield of 83 barrels 
per acre and an income of $147. Larger amounts applied every year 
are not so beneficial. Fifteen to twenty loads seems the best amount 
to apply once in two years, for although the yield appears larger for smaller 
amounts, the income per acre increases with the amount of manure applied, 
being $124.23 for 5 to 10 loads, $127.28 for 10 to 15 loads, and $147.12 
for 15 to 20 loads. 


TABLE 28. EFFECT OF QUANTITY AND FREQUENCY OF APPLICATION OF STABLE 
MANURE UPON YIELD AND INCOME 


No Yield per acre (bbls.) Income per acre 
Quantity per acre om Acres |——-———_____—_ Se SS SSS 
chards 1904 |1905| 1906 |1907 ale 1904 | 1905 | 1906 | 1907 ote 
Less than 5 loads: | | 
Occasionally....... 10} 46.5] 59.5,28.0) 49.7|20.5|39.4 $84 20, $41 85,$09 00|$56 10 $70 29 
Every year......... 2 9.0| 60.0 49.4) 71.9'30.0/52.8| 85 54/115 00143 78) 87 08 107 85 
Once in 2 years..... 2| 26.0] 45.6|40.0| 49.0\21.1/38.9| 85 29/108 61) 76 o1| 63 46] 83 34 
5-10 loads: | 
Occasionally....... 4| 17.0] 96.0/65.2) 53.9'4 65.4/102 94/146 30100 59/150 53 125 09 
Every year......... Io| 70.5| 77.2154.2| 64.5 14.3'52.6|133 08/135 77/124 14] 37 60/107 65 
Once in 2 years..... Slee pO Ozh 2170. 11L20.4);20) 0|78..2 123 47/121 91.208 60] 42 94,124 23 
Once in 3 years..... 3{ 22.0] 93.2'54.9) 40.9 37.6,56.7/150 00/158 33187 50\279 17|193 75 
10-15 loads: | 
Occasionally....... 7| 42.0] 37.1'41.9] 42 738.9:40.2| 47 27] 90 48! 75 24] 95 15| 77 04 
Every year. ...-.... 10] 62.0/131.6 61.7) 90.6 48.1 83.0/172 18/120 21163 85)/131 06/146 82 
Once in 2 years..... Ir} 67.8] 93.0 84.8] 57.7 45.5 70.3/129 95|15I 88) 97 28 130 03/127 28 
Once in 3 years..... 4| 20.0] 81.3 50.8) 69.5 40 cea 50} 85 81/136 80/113 96/111 02 
\ 
15-20 loads: | 
Every year......... 5} 38.5] 96.0 39.0) 59.5 32.1 56.6|145 88] 78 65/119 50! 76 73/105 19 
Once in 2 years..... 4| 28.5} 89.1 91.7] 54.8 45.670 3/163 16/182 37/110 66/132 31|147 12 
Once in 3 years..... 3) 12.5/141.5 50.8 58.8 34.8,71.5|179 9t| 75 86/134 76) 99 52|122 50 
20-30 loads: | | 
Occasionally........ 2} 16.5/103.0 84.8) 80.9 39 4,77 O0|}175 I5|217 61/175 43/131 03/174 80 
Every year......... 3} 24.1| 48.5 58.5] 53.4 32.5|48.2| 75 52/109 54/108 17/103 04] 99 07 
30+ loads: | | | 
IDWEA2 SIGE Eo ob6ocl I 2.5} 50.0 60.0) 56.0 24.6/46 0) 80 00/141 00/112 00| 60 50] 98 37 
Once in 3 years..... I 3.0] 54.0 50.0) 33.3 apo sere 8r 00] 92 50] 75 00| 20 00! 67 12 


ORCHARD PESTS AND DISEASES 


Ontario county seems to have its full share of orchard enemies. Table 
29 gives 15 of those reported, with the number of orchards in which 
they occur. The blister mite appears to have been the most trouble- 
some at the time this survey was made, having been reported as occur- 
ring in 305 orchards. Among the chewing insects, the codling moth, 
tussock moth, pistol and cigar case bearers, bucculatrix, tent caterpillar, 
and curculio were and probably are most prevalent. Of these the codling 
moth is the most injurious, with the tussock moth a close second. The 
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following insects were reported in a few orchards: army worm, canker- 
worm, fall webworm, bud moth, leaf miner, borer, and tree hopper. 

Among the sucking insects, after the blister mite, the oyster shell scale 
is reported most frequently, occurring in 202 orchards. Scurfy scale, San 
José scale and aphis also occur to some extent. 

The chief fungus troubles are canker, occurring in 245 orchards, twig 
blight in 137, scab in 82, and collar rot in 88. 

It is probable that the number of orchards in which the above pests 
are found gives only a very rough estimate, for no doubt many may have 
occurred in orchards for which they were not reported. 


TABLE 29. ORCHARD PESTS 


- No. of 
Name | orchards 
Chewing insects: | 
PambmCeaS oo. SL. STS a So ee ee eee 133 
COST ee roe ce he et ys SS / 129 
DSsD 1 3 rn Sat i.” ene es AS ys 117 
PEED Ey Sg eee ae te oF oS a Ss se - 32 
EET ee ee ry Gee eo a 16 
PR ho. ne Sle See eet ae 12 
Sucking insects: 
Sereeeiagr eS! 2 2 SS. a er ee 305 
we errr ee ie Te 202 
oS So ee ee nS i ee SS ae 30 
Pn Se SS eee ree ee 24 
Re Pe oe os os oe 2 ee cee Ree 29 
Plant diseases 
Le ER Ay eae ees Sinn a 2,5, 5 eee ee 245 
MME Ln eee ee he oe 137 
re eR or. es oe ee ee ee nk ten 82 
20 Sy es a a ee ge oh ee ae 83 


SPRAYING 


General practice 


From the abundance of orchard troubles, it is clearly evident that to 
produce the best fruit a much more thorough and intelligent spraying 
campaign must be carried out. Thirty-four per cent of the orchards 
are unsprayed (Table 30). When we consider that orchards sprayed 
once are little better than those sprayed not at all, over half the orchards 
are practically unsprayed. 
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TABLE 30. SuMMARY OF ORCHARDS SPRAYED AND UNSPRAYED 


No. of 
No. of applications orchards | Per cent 
eo ae no Ee ee ae ee cs ee eee ogee 67 18.2 
Et tao ge os OS keen HS oe NS 117 Le | 
Pe 8 os Se ins Caw ad At ate Ge eee ee 54 14.6 
Ey ots ee oye ie Mea os 5 oe CO ee eS 5 1.4 
SIE AY EE ere AS 5 es Oo 8 ot ee 243 65.9 
LE yy ye Ste SRS oe be a I pie a Pani oo ene 126 34-1 


The chief spray mixture is bordeaux, a spray intended to combat 
fungous diseases. Less than a third of the orchards are reported as using 
mixtures containing arsenical poisons intended for chewing insects.* 
Yet Table 29 shows that these insects are very prevalent. Only 23 or- 
chards are reported as using sprays, such as lime and sulfur, scalecide, 
and kerosene emulsion, that are inimical to sucking insects. This, no 

doubt, accounts for the large number of orchards infested with oyster 
shell scale. ; 

Bordeaux mixture is applied chiefly in the proportion 3—3-50, although 
4-4-50 and 4—6—so are used to a considerable extent. Some of the other 
proportions used are stated in Table 32. 

The reports concerning the effect of spraying show good results in 80 
per cent of the orchards, while only 15 per cent report injury. The hand 
pump seems to be the favorite type of sprayer, being used in 134 orchards. 
Power sprayers are used in 34 orchards. 


TABLE 31. SuMMARY OF SPRAYING CONDITIONS AND PRACTICES 


i 


No. of applications Bordeaux aes een a Scalecide — 
| _ 0. NEE See 58 | 30 15 5 I 

7) SES ee eee 106 55 I Cin (rete oe eens eg 
i (LE Eg ee a ae 54 =a) pees Se! | eee: ar ae 

a er ee ee 4 NOUN GUes oe E ate cee. Piswenat.s. 
® Occasional............... Sl eee a RET eng we Se «OR Sis ee 
Beetascciiancous............ Seer Bethe Be jovtteetee 
LS Se eee 230 | 120 16 6 | I 


* It is interesting to note that the orchards sprayed four times with bordeaux were sprayed also with 
arsenical poisons. 


14 


202 BULLETIN 307 


General results of spraying pee & 
Effect. 
EE xcellentaeeee eerie 4 o's 6 es os + occ thee Sie ere ede eee ets 
(Crore eh ha dd 4 66.5: 4d pec rio is.ciaco'o 5 o5-5 ao atin eer 96 
[RR bets ric o's 6 5.6 Re Eee ono oroo coos ooUd IAN ORSAE 6 
[bob beg 0) 5 ene TS ey Sok 6 ay se ote as 18 
Machinery 
IB Emato ciao gis oe eae. rk. SN poke mh in al 134 
IPOWEUE GIRS Eee cnc se es ke so as oo ee TO RE on tele ne ee 34 
TABLE 32. BorDEAUX FORMULAE IN USE 
No. of 
orchards 
FSO 9 ot 8 ee ee ee TT EE chr Re RL Scere) 44 
GANS) ok: BOSS 6 OSSD DO ee MEAs SEAS Cio eke takki ee | 5 
SS Oa She Serb 0-0: 0 Ce MES SS Pa ep At eR ay oS a lh de 6 
HN FO 6 b.d5 66 6 Wlo DA Ok Oe mente ss 5 Alinde secu ae octane Soon ds: 18 
MOAT) 6 P56 Bao 6.0 AOC a ana eater cintarlsin"s clic, o.dtoced bib cal See nals eas 20 
Sars in ahd OC eee PP, ain rE hho tee eM i ae 13 
CAOHHOo so - Sn crs OI ae tne eesti OR eS A pes Bob seo 8 


Relation of spraying to yield and income 


Table 33 shows that it pays to spray. Orchards not sprayed at all 
produce a very low yield, 40.2 barrels per acre on the average for fou- 
years, with an income of $67.66. The group of orchards sprayed once 
yield a little more, having a four-year average yield of 50.6 barrels per 
acre, and an income of $83.40. For orchards sprayed twice, the four- 
year average yield is about 63 barrels per acre and the income about 
$116. The group of orchards sprayed three times, although yielding 
little more on the average for four years than those sprayed twice, surpass 
all others in income, which is $140.26. The number of orchards sprayed 
four times is hardly large enough to warrant any definite conclusions, 
but it is interesting to note that they produce the heaviest yield, on the 
average, although the income is lower than that of orchards sprayed 
three times. 

The significant fact in Table 33 is that both the unsprayed orchards 
and those sprayed once are far below the general average in both yield 
and income; those sprayed two times or more are well above the general 
average. It is better to spray once than not at all, but to get results 
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worth while two or more applications must be made. The best results 
were obtained in orchards sprayed three times. 


TABLE 33. RELATION OF SPRAYING TO YIELD AND INCOME 


Yield per acre (bbls.) Income per acre 
No. of No. 
applications | of DEN | 
or- i 
chards 1904 | 1905 | 1906 | 1907 ae 1904 1905 1906 1907 ga 
IONE... 6... 33| 158.8| 60.8] 35.2| 42.5] 22.1 40.2| $77 74| $61 21] $80 73] $50 96] $67 66 
6G) Spee 26) eA EEO) 7 EAOMe a 5052-71 3aeL 50.6] 80 08] 93 02} 63 55] 87 96| 83 40 
SWIG ccc oss 61| 376.3] 87.9 59.0) 67.9] 37-7 63.1] I20 00] 123 29] 122 73] 99 17] 116 30 
BENGE. 23... 35| 280.6| 76.6; 67.2] 65.8] 47.8 64.3 126 58] 145 5I| 140 63} 148 32] 140 26 
Gti. 5. 5s 4| 41.0] 84.7| 80.6] 83.1] 40.4 72.2| 84 2I| 197 81) I15 64] 97 I0| 123 69 
| 


SUMMARY OF THE SURVEY 


Geographical distribution — Eighty-nine per cent of the orchards are 
in the eastern half of the county and are concentrated mainly in the south- 
eastern part around Seneca Castle, Geneva, Stanley, and Halls Corners. 

General average yield and income.— The four-year average yield per 
acre for all orchards of Group I is 58.4 barrels; the four-year average 
income is $111.51. 

Distribution of orchards according to yield and income.— The typical 
four-year average yield per acre is between 4o and 60 barrels; the majority 
of the orchards produce less than 60 barrels. The typical income per 
acre is between $80 and $120. About 55 per cent of the orchards 
are below $120. 

Size of orchards.— The typical size of apple orchards in Ontario county 
is two acres, although the median is five acres, and the mean size between 
seven and eight acres. 

The smaller orchards as a rule give better results than the larger or- 
chards. Orchards of three acres or less yield on the average about 66 
barrels per acre, with an income of $123; orchards of twenty acres or more 
yield less than 50 barrels per acre, with an income of $106.32. 

Condition of orchards.— Five per cent of the orchards are reported in 
very good condition, 40 per cent in good condition, while over half the 
orchards are either fair or poor. 

The four-year average yield per acre of the poor orchards is 48 barrels, 
with an income of $81; the very good orchards produce 77 barrels per 
acre on the average and an income of $172; those in good condition pro- 
duce 65 barrels, with an income of $126. 

Aspect.— Over 45 per cent of the orchards slope toward the east, about 
18 per cent slope toward the west, while 7.3 per cent are level. 


204 BULLETIN 307 


The orchards that are level have the highest yield, 68 barrels per acre, 
with an income of $133. Those sloping to the west are the lowest in the 
scale. 

Elevation.— The elevation of the orchards of Ontario county varies 
from 500 to r100 feet. Most of the orchards are between 800 and goo 
feet in elevation. 

There is apparently no relation between elevation and yield or income 
for the orchards studied. 

Age of trees.— Orchards between 30 and 34 years of age are most fre- 
quently met in Ontario county. Seventy-nine per cent of the orchards 
are 30 years old or more, and 14 per cent are 50 years old or more. Or- 
chards of young trees are comparatively few. 

The greatest yicld per acre is produced by the orchards between 25 
and 29 years old, and by those between 50 and 59 years old, both groups 
producing practically 65 barrels per acre. The largest income is produced 
by orchards between 4o and 44 years old. 

Varieties.— The chief commercial varieties planted in the county are 
Baldwin, Rhode Island, Northern Spy, Tompkins King, and Roxbury. 

Planting plan.— Practically all of the orchards are planted either on 
the square or rectangular plan. The typical distance is 33 x 33 feet. 

Pruning.— The general practice is to prune every year, yet the general 
character of the pruning is only fair. Less than 24 per cent of the orchards 
are well pruned. The chief method of pruning is to thin out the trees a 
little. 

Soil types.— The chief soil types are the gravelly and sandy loams, 
which produce the highest yields and incomes. The highest yield, 63 
barrels, is produced on sandy loam. 

Drainage.— Sixty-four per cent of the orchards are either wholly or 
partly tile-drained, yet only 49 per cent are reported as having good 
drainage. Natural drainage produces the highest yield and income (67 
barrels per acre being the four-year average yield, and the income $121). 
The essential point, however, is that the drainage, whether natural, 
artificial, or both, must be good; otherwise the orchards are below the 
average. 

Sotl management.— Orchards in sod are the general rule. Fourteen per 
cent have been tilled 5 years or more. 

The highest yield and income are produced by orchards tilled 5 years 
or more; the yield for such orchards is 61 barrels, and the income $133 
on the average for four years. 

Management of sod orchards.— As a rule, sod orchards are not pastured. 
In orchards which are pastured, hogs are the chief animals used, although 
sheep are pastured to a considerable extent. 
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Sod orchards pastured with hogs and sheep yield the highest returns. 
Such orchards have a four-year average yield of 63 barrels per acre, with 
an income of $122. In general, hogs seem a little more valuable in pas- 
turing orchards than sheep. Cattle and horses are destructive. 

Fertilizers — The chief fertilizer used is stable manure, which is used 
by 76 per cent of the growers, either alone or in combination with com- 
mercial fertilizer, green manure, or both. Commercial fertilizers and 
cover crops are not very generally used. 

Orchards that are not fertilized have a four-year average yield of 44 
barrels per acre and an income of $71.54. The highest average income 
occurs for orchards treated with stable manure and commercial fertilizer, 
being $125.95. 

Stable manure applied at the rate of 10 to 15 loads per acre every year, 
or 15 to 20 loads every other year resultsin high yields, and incomes of 
about $147 per acre. 

Orchard pests and diseases.— The chief orchard pest reported is the 
blister mite, which was found in 305 orchards. The codling moth and 
tussock moth are the chief chewing insects reported. Of plant diseases, 
canker and twig blight are most troublesome. 

Spraying.— Thirty-four per cent of the orchards are actually unsprayed, 
and over half the orchards are essentially unsprayed. 

Bordeaux is the chief spray mixture used. Less than a third of the 
orchardists are reported as using arsenical poisons. Only about 6 per cent 
are using sprays such as lime and sulfur to combat sucking or scale insects. 

Unsprayed orchards yield 40.2 barrels per acre on the average for four 
years, with an income of $67.66. The orchards sprayed once are not much 
higher in yield and income. The highest income is produced by the 
orchards sprayed three times, which have an average income of $140.26. 
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APPENDIX 
PART 1 


Tables 34, 35, and 36 show yields and incomes for orchards of Group 
III (all orchards of 1907 and 1908), together with the two-year means 
(1907 and 1908) and five-year means (1904-1908) for methods of soil 
treatment, use of fertilizers, and spraying. These tables are inserted as 
a matter of record. Deductions from them should be made cautiously, 
since the figures for yield and income are not always for the same 
orchards. 


TABLE 34. Sor TREATMENT, 1907 AND 1908 


1907 1908 2-yr- | S2Jt- 
av. av. 
Method 

Yield Yield Yield Yield 
No. of Acres | peracre]} No. of Acres | per acre | per acre| per acre 

orchards (bbls.) | orchards (bbls.) (bbls.) | (bbls.) 
Palle (TO WEATSS aiiere, scat ones « 27 201 43-5 cele III.5 94 61.5 590.5 
Tilled 5-10 years.......... 13 133 33.6 12 97 84 55.0 66.0 
Tilled'3—5 yearsene. sss. :: 37 251 34.0 26 199 47 40.5 54.0 
SOGMs SEV EATS Rs chreinis bce 'o 60 371 a5 37 174 80 50.0 56.0 
SOGI5— LOL. CARS = tiie clei ieee - 54 318 Br. 2 31 207 60 42.5 58.0 
Sod 10 years or more...... 127 725 29.5 75 466 66 44.0 53-5 
Income Income | Income } Income 
per acre per acre | per acre| per acre 
Milled’ YO Wears... 0.6.6 eis 27 226 |$141I 50 Io 61.5 |$119 00 |$128 00 | $123 00 
Tilled 5-10 years.......... 16 144 92 00 12 97 I52 00 | I17 00 130 00 
Pilledss—sSvEATSs cyejesel eloie.e « a3) 253 86 50 27 204 87 00 87 00 98 00 
Sods3—5 VeAarst sect. wee 63 387 86 00 38 178 148 00 | 102 00 105 00 
Sod 510 sVearss cn aeiciess,css.0s 46 283 78 00 31 207 I05 00 go 00 108 50 
Sod 10 years or more...... 106 640 80 00 74 459 106 00 92 00 95 00 


TABLE 35. RELATION OF USE OF FERTILIZER TO YIELD AND INCOME, 1907 AND 1908 


1907 1908 5-yr. 
av. 
Fertilizer 
Yield Yield Yield Yield 
No. of | Acres | per acre| No. of Acres | per acre | per acre| per acre 
orchards (bbls.) | orchards (bbls.) | (bbls.) | (bbls.) 
INGE aoc cis ce eee 44 270 19.0 34 209 59.0 36.5 36.5 
Stable manure. 2255 ectepelel-istet 169 973 32.5 89 581 64.0 44.5 57.0 
Stable manure and commercial 
fertilizer =) 82st cece 30 311 44.0 20 232 76.0 53.0 54.6 
Stable manure and cover crop. 33 212 45.0 18 II4 68.2 57.2 59.6 
Income Incdme | Income | Income 
per acre per acre | per acre | per acre 
MONE 2A i: 32% c0 bc BISA Ree 48 234 | $44 00 36 217 $84 00 | £63 50 
SLAvlemnantice. 4.5) nie eee 160 956 88 00 89 577-6 | I10 00 | 96 00 
Stable manure and commercial 
fertilizer 2 os ieee Ree 26 284 | 123 00 20 187.5 | 102 00 | IIo 00 
Stable manure and cover crop. 32 220 | 121 00 18 II4 89 00 | 113 00 


An AppLE ORCHARD SURVEY OF ONTARIO COUNTY 


207 
TABLE 36. RELATION OF SPRAYING TO YIELD AND INCOME, 1907 AND 1908 
8 2-yr. 5-yr. 
ae meat av. av. 
Applications 4 

Yield Yield Yield Yield 

No. of Acres | per acre] No. of Acres | per acre | per acre | per acre 

orchards (bbls.) | orchards (bbls.) | (bbls.) | (bbls.) 
iacrmiceve i siajcs avevetarere! acco tavern, 3 69 339 2355 51 323 62.4 40.5 425 
MORAY o).< heass csi ce aiiatonre te: ave 53 379 31.0 31 215 61.0 41.8 50.0 
PlieV Cyeractstokenreva erste nls cveleiensts.e fe 104 661 33.0 63 417 70 49.0 60.0 
SIMIC Eee letare sic sietalsisiels/cis che 59 452 44.0 34 207 49.7 46.4 59.0 
Hartt eters ays cic, scissile wisvelsle leis 4 41 40.4 4 41 74.0 57.0 69.2 
Income Income | Income | Income 

per acre per acre | per acre | per acre 
PREM eye clevaséisie ee sfeucnans 77 433.5 | $46 60 52 327 | $90 00 | $65 4o £68 70 
MOVER cray sss aisieve Sieve es ene e oe 53 382 89 90 30 2II 89 90 89 90 86 00 
“IW@d eo GEREN ERENCE oan 96 608 89 70 64 421 | 121 08 } 101 00 123 00 
TIDES Min 66 ORR ERe Races 56 458 II4 00 34 267 98 00 | 108 oo 124 00 
PiSeER SoG 3 ciepOR ARCHERS ORD IEE 4 4I 97 10 4 41 | 155 80 | 126 50 123 69 
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APPENDIX 
PART sii 


STATISTICAL METHODS AS APPLIED TO ORCHARD SURVEYS 


GENERAL THEORETICAL CONSIDERATIONS 


Tne use of statistical methods in the study of horticultural problems, 
as well as in the problems of the larger fields of agriculture and biology, is 
increasing rapidly. Prof. Karl Pearson says, ‘ Criticism demands now 
quantitative exactness.’’ Theories are not valuable until they are backed 
up by experience, and experience is summed up by statistics. By con- 
stantly widening the scope and increasing the numbers of cases upon 
which figures are based, old principles may be corroborated or. corrected, 
new principles may be deduced, and the theory of orchard management 
may have a practical foundation. 


THE PRINCIPLES UNDERLYING STATISTICS 


In order that one may study the figures in statistical tables more intel- 
ligently, he must understand the basic principles of statistics and the 
methods by which statistical results are obtained. 


Law of probability and normal distribution 


Whatever chance value an individual may have, a large number of 
individuals, when classified according to their increasing values, are found 
to distribute themselves more or less regularly. A few will be found at 
the lowest value, increasing numbers at the higher values, until the maxi- 
mum frequency is reached. From this point until the highest value in 
the range of distribution is reached the frequency decreases. It makes 
little difference whether the individuals composing the group, or popula- 
tion as it is called, are orchards, poppies, human beings, or what not; or 
whether the classes are different types of orchard management, stigmatic 
bands, or heights; or whether the values are measured in terms of barrels, 
dollars, integers, or inches; the great mass of the individuals lies very close 
to a central value, with about equal numbers above and below it. Only 
a few individuals are found at the extremes. Because of chance accidents, 
each individual differs from the central value, but the law of probability 
of error is that the algebraic sum of the positive and negative deviations 
is zero. It is this normal distribution of a population about a central 
point that underlies all statistical work. We can sum up very briefly, 
therefore, the facts contained in a great mass of material by stating the 
value of the central point or average. 
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Averages 


The average value which symbolizes the individuals of a population 
may be determined in different ways, three of which will be discussed 
briefly. 

Mode.— The value or measure which occurs most frequently is called 
the mode. The true mode is the highest point of the theoretical frequency 
curve, but the mode ordinarily used is the maximum observed frequency, 
called empirical mode. It is this latter value that is used as mode in the 
present survey. 

Median.— If all the individuals in the population were arranged in 
order of their increasing values, the value of the individual in the middle 
of the group would be the median. The importance of this average lies 
in the fact that half the individuals lie above the median and half below; 
the chances are even, therefore, that any previously unknown measure 
may exceed or fall short of the median. 

Mean.— The average most commonly used is the arithmetical mean, 
ordinarily called simply the mean, without a limiting adjective. This is 
determined by adding the values of the individuals and dividing the sum 
by the total population. Such a mean is considered the best rule for de- 
termining the most probable measure in a group of observed cases, because 
the algebraic sum of the positive and negative deviations of the observed 
values from the mean is zero. It is this mean that has been used in the 
tables of the present survey. 

In a normal distribution in which the individuals arrange themselves 
symmetrically about the mean, as is shown graphically by the normal 
curve, these different values (mode, median, and mean) approximate each 
other very closely, and any of them may be used to describe the popula- 
tion. In many cases, however, the curve of the distribution is not 
symmetrical, but is what Professor Pearson calls a skew curve, in which 
case the mode may deviate widely from the mean. 


Measure of variability 


Standard deviation An average in itself will not give an adequate 
description of the population. The individuals deviate from the mean, 
some above it and some below it; some lie very close to the mean, others 
deviate widely fromit. It is desirable to measure this variability and the 
degree of concentration about the mean. Such a measure is found in the 
standard deviation, which is determined by the method of least squares. 
If the standard deviation is small, the mean may be taken as representing 
closely the values of the general run of the population. On the other hand, 
if the standard deviation is large there is wide variation from the mean, 
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which shows either that the individuals of the sample chosen are not 
fairly representative of the population, or are so variable that the mean 
has little importance. 

Coefficient of variation.— The mean and standard deviation describe the 
absolute values of individuals of one group. But in order to compare the © 
values of one group with another, it is necessary to have a measure of 
relative variability. Such a measure is found by dividing the standard 
deviation by the mean; the result is called the coefficient of variation. 


Comparison by percentages 

Percentage frequency.— A simple frequency distribution, or frequency 
curve, describes the absolute values of the individuals of the group for 
which it is made. But if the frequency of the observed cases is reduced 
to percentages, a Means is given at once for comparing the values of one 
group with another. 

Percentage distribution.— A scheme of distribution enables one to see 
the proportion of individuals of the entire group that is measured by 
any value or lies between two values. Such a scheme may be represented 
graphically as in Plate II, or by a single line or column of figures, as in 
Table 2. When such a scheme of distribution is made for a sufficiently 
large number of cases, it is useful for determining the rank of any single 
individual of the population. By looking for the grade of the individual 
under consideration, we may see what percentage of the population lies 
above it and what percentage lies below it. If comparison is made from 
year to year, the individual gain or loss may be determined. Schemes of 
distribution for different groups offer a good basis for comparison of dif- 
ferent populations. 


THE ORCHARD SURVEY FROM THE STATISTICAL STANDPOINT 


The value of an orchard survey.— In making an orchard survey we are 
trying to determine the value of various types of orchard practice. Each 
orchard, therefore, might be considered an experiment plot in which the 
different methods of orchard management are the experiments. To be 
sure, the work may not be conducted so scientifically as at an experiment 
station; but the fact that there are many experiments along the same 
lines and extending over a great territory counterbalances the scientific 
precision of a few more or less artificial experiments. When large numbers 
of orchards are considered, the law of chance operates to overcome the 
local variations of individual orchards. 

Value of results.— The value of results in survey: statistics depends upon: 
1st, the accuracy of the field data; 
2k, the number of observations; 


An APPLE ORCHARD SURVEY OF ONTARIO COUNTY 211 


3d, the variability of individuals within the group; 
4th, mathematical accuracy in tabulation. 

Accuracy of data>— One must not expect absolute scientific accuracy 
-in the figures of an orchard survey, for the following reasons: The data 
are collected under varying conditions. Personal opinion plays an im- 
portant rdle. One’s judgment concerning conditions varies from time 
to time. Many figures are doubtless an approximation. On the other 
hand, many of the figures for yield and income recorded in the survey 
were taken directly from the growers’ books. These are of more value 
than the approximations, and might therefore have been weighted. None 
of the figures in the survey, however, have been weighted technically. 
In spite of the chances for inaccuracy in the field reports, the law of proba- 
bility of error is such that if the number of reports is sufficiently large, the 
sum of the positive errors equals the sum of the negative errors and the 
average will be reliable. 

Number of observations.— The weight to be given a series of observa- 
tions is proportional to the square root of the series. A series of 400 
observations should carry twice as much weight as a series of 100 obser- 
vations. The numbers in the present survey are in many cases too small 
to be of much value statistically. In all cases the average given would 
be of greater value if based on far larger numbers, yet they form an in- 
teresting indication of the probability of similar results being obtained 
under similar conditions. 

Variability of individuals within the group— The number of cases 
necessary to give weight to the result depends also upon the variability 
of the individuals within the group. If the standard deviation is small, 
there is little variation in the individuals. A much smaller sample, in 
this instance, would represent the total population than in cases of great 
variability. If the standard deviation is large, we should not expect to 
find the mass of the individuals near the mean. 

Mathematical accuracy in tabulation.— Not only is it necessary that the 
field data should be as accurate as possible, but these figures must be tabu- 
lated with mathematical accuracy. In tabulating the data, no effort has 
been spared to make the lists accurate. In all cases the observed totals 
as reported in the survey sheets were used in determining the average 
yield and income per acre. When the yield was reported in bushels 
the number was changed to the equivalent in barrels by dividing it by 3. 
In order that there shouid be no errors in addition, the lists for determining 
the means were added on a Burroughs adding machine and carefully 
checked. The averages in the tables based on the orchards of Group I, 
in nearly all cases, were determined both by slide rule and by the ordinary 
method, one serving as a check to the other. The averages for the tables 
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of Group III were read directly from the slide rule, for the data in this 
group are so heterogeneous and the totals so large that this method is 
considered sufficiently accurate. 

Comparative value of different tables— The tables of Group I are con- 
sidered of more value than the others for purposes of comparative study, 
since the averages for the different years are determined from reports of 
the same orchards for each year, and both yield and income are based 
on the same orchards. The relation of yield to income and the variations 
from year to year may be deduced, therefore, with some degree of ac- 
curacy. On the other hand, in the tables of Group III for 1907 and 1908, 
together with the two-year and five-year means into which those figures 
enter, comparison of yield and income for the same point should be made 
cautiously, since in many cases the figures for yield and income are not 
based upon the same orchards. This holds true for 1907 far more often 
than for 1908. 

The value of the income per acre as a measure 1n orchard statistics — The 
value of interpreting results by means of the average income per acre 
is seen again and again in the present survey. In many cases, if conclu- 
sions were drawn merely from the mean yield per acre, they would be mis- 
leading. There is often an unusually heavy yield of inferior apples. If 
the type of orchard management were judged in this case by yield only, 
error would be made. For instance, the yield per acre for orchards in 
sod s—1o years as shown in Table 22 is 63.2 barrels, which is consider- 
ably above the general average, 58.4 barrels. Yet the income for the 
same orchards is only $104, as compared with the general average $111.51. 
The yield per acre for orchards tilled 10 years or more is 56 barrels, which 
is below the general average. The income per acre for the same orchards 
is $128.68, an amount very much above the general average. If the yield 
alone were considered in these instances, one would conclude that sod 
treatment of orchards was more profitable than cultivation. A con- 
sideration of the money value of the crop, however, shows this idea to 
be erroneous. 

It is the habit for most varieties of apples to bear a heavy crop nor- 
mally every other year. This fluctuation in yield per acre is shown in 
Table 1, in which it is seen that 1904, 1906, and 1908 were years of heavy 
yield, whereas 1905 and 1907 were years of light yield. The incomes, 
on the other hand, show much less fluctuation. Of the two means, yield 
and income, the income would seem the better criterion since it is a steadier 
value. This follows also from Table 2 and the curves of percentage of 
frequency and distribution. There is much less difference between the 
mode and the mean in income per acre than in yield per acre. 
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Value of the general average of the group.— In comparing the yields and 
incomes of the different classes in the same table, it is not enough to con- 
sider merely the figures of the table. In many cases, the absolute value 
of one class may be above another, yet if both are below the general average 
of the population neither should be considered of especial merit, for a 
desirable practice is one that produces a yield and income above the general 
average. 

The general average is of value, also, in determining whether or not 
there is any relation between the condition or practice and the yield and 
income. When we find that in classes large enough to be considered 
statistically the yields and incomes of the different classes not only are 
very close to each other but approximate the general average, we may 
conclude that the condition under discussion has no influence, but that 
the law of probability is in operation. If, on the other hand, the classes 
fall into distinct groups, one lying above the general average and one below, 
it is quite evident that something other than the law of chance is at work. 
We may conclude safely, then, that the one practice is beneficial and the 
other injurious. 

Shall the orchard or the acre be used as unit?— It has been shown that 
there are various ways of determining an average. In orchard surveys a 
further difficulty may be encountered, namely, the question of the units 
whose values are to be averaged. If we consider the orchard as a unit 
representing a certain set of conditions, the effect of various types of or- 
chard management is better shown by a yield per acre per orchard. The 
conditions in each orchard, moreover, are determined largely by the man 
who is working the orchard; and the figures for all the acres of the orchards 
are the estimate of this one individual. By taking the orchard as unit, 
therefore, we may not only determine an average representative of the 
condition of the orchards, but may deal with the farmer who is responsible 
for the condition. The orchard represents the man for whom these results 
are being determined; the acre, in itself, represents so much land that 
may be used well or ill. It does not express the conditions in the orchard 
but is used as a measure of the’size of the orchard. When the acre is 
used as unit, the mean is weighted, as far as the orchard is concerned, 
and the size overwhelms the results. This weighting is purely relative, 
for the mean obtained by using the acre as unit is a correct mean for the 
district which those acres represent. But such a mean does not give, 
necessarily, a correct idea of the results of the conditions of the orchards 
in that district. On the other hand, the mean obtained by using the or- 
chards as unit would not give a correct idea of the mean per acre. If 
a knowledge of the total amounts raised or the value of the crops is para- 
mount, the acre is the only unit to be used. 
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The question, therefore, whether the acre or the orchard is to be used 
as unit, resolves itself into a question of the purpose of an orchard survey. 
If it is to obtain a census of the existing conditions of the industry, the 
yield and income per acre should be used. The theoretical value of 
different methods of orchard management, however, may be better ex- 
pressed by using the orchard as unit. 

The amount of difference in the yield per acre and the mean yield per 
acre per orchard depends on the uniformity in the size of orchards. In 
cases in which the size of orchards is fairly uniform, the difference between 
the two means is negligible. When some of the orchards are large and some 
small, the influence of the size of the orchard is shown in the mean. 

Value of standard deviation and coefficient of variation 1n orchard surveys.— 
Further research in orchard surveys would be of value in establishing the 
degree of risk and the probability of the mean values being reached under 
various types of orchard management and for various kinds of fruits. 
Such figures would be of value from the standpoint of investment, both 
for those who have already invested and for prospective orchardists. 
For such purposes the standard deviation is of value. It is a measure 
of the absolute variability of yields and incomes of the orchards of the 
group for which it was determined, and shows, also, the concentration 
of the values about the mean. In this way, the probability of the mean 
value and deviations from the mean are indicated. A deviation of one 
half the standard occurs with a frequency of 61.7 per cent of the cases; 
a deviation greater than the standard in 31.7 per cent; a deviation of twice 
the standard occurs in comparatively few cases; and one of three times 
the standard is very rarely found. 

When it comes to a question of the comparative value of the different 
types of orchard management, or of different fruits, the coefficient of 
variation is of value. Such a measure of relative variability would answer 
the question concerning the comparative profit in raising peaches or apples. 
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THE PLUM LEAF-MINER 
Nepticula slingerlandella Kearfott 


Order, Lepidoptera Family, Tinerdae 
C. R. CrosBy 

This bulletin treats of a new insect enemy of the plum and prune. The 
late Professor M. V. Slingerland first took up the study of the plum leaf- 
miner in October, 1907, and continued the work with the assistance of 
the writer during the following year. In February, 1909, Professor Slinger- 
land made plans for publishing the results of this work in bulletin form, 
but illness prevented the preparation of the manuscript; his untimely 
death occurred a few weeks later. During the past two years the writer 
has made further observations on the habits and life history of this moth, 
and has, in cooperation with C. M. Hooker & Sons of Rochester, N. Y., 
conducted experiments in the control of its ravages. In preparing the 
following account, full use has been made of Professor Slingerland’s care- 
ful and extensive notes and most of the illustrations are taken from his 
photographs. The drawings were made by Miss Anna C. Stryke. 

In an address given before the Eastern Meeting of the New York State 
Fruit Growers’ Association at Poughkeepsie, February 10, 1909, Pro- 
fessor Slingerland gave a brief account of the plum leaf-miner, which was 
published in the Proceedings of that Association for 1909, p. 122. 


NATURE OF THE INJURY 

The plum leaf-miner in its injurious stage is a smooth, greenish white 
larva, one sixth inch or less in length, found during late June and early July 
feeding between the outer layers of the leaf. Hatching from an egg 
attached to the under surface of the leaf, the larva penetrates the tissue 
and first eats a narrow linear mine an inch or less in length, then widens 
the mine so as to produce an irregular, more or less ovate blotch about 
one half inch long. The part of the leaf so injured turns brownish and 
dies. From three to twelve mines are often found in a single leaf. The 
trees become partially defoliated and the fruit may fall prematurely. 
When continued for a series of years this injury tends to weaken the vitality 
of the tree and to injure the size and quality of the crop. Fig. 25 shows 
a French Damson plum tree badly defoliated in the top. This photo- 
graph was taken September 24, when uninfested trees were still in full 
foliage. 
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HISTORY AND FOOD PLANTS 


The plum leaf-miner is a new fruit pest and is doubtless a native Ameri- 
can insect. Injury caused by this insect was first reported to Professer 
Slingerland in the fall of t907 by C. M. Hooker & Sons of Rochester, 
N. Y., who stated that the leaf-miner had been present in their orchard 
for a number of years and had been gradually increasing in numbers. 
Mr. J. H. Stewart of Pittsford, N. Y., states that his father’s extensive 
prune orchard, situated about five miles from the Hooker orchard, has been 
partially defoliated for the past three or four years, apparently by this 
insect. 

That it may occasionally attack apple is quite probable. While examin- 
ing some old apple trees in a neglected orchard about a quarter of a mile 
from the Hooker orchard on July 7, 1911, the writer found that mines 
very closely resembling those of the plum leaf-miner were abundant 
in the leaves of the water sprouts growing at the base of several trees. 
Infested leaves were brought to the Insectary, but the larve left the 
mines while in transit and constructed cocoons indistinguishable from those 
of the plum leaf-miner. The identity of this apple leaf-miner cannot be 
settled definitely until the moths are reared next spring. 

In the Hooker orchard the plum leaf-miner has shown a decided prefer- 
ence for certain varieties. German and Italian prunes are most severely 
infested; French and Shropshire Damsons are less subject to attack, al- 
though some years ago the former variety was badly infested; Diamond, 
Bradshaw, Lombard, and Rheinclaude are nearly immune. 


LIFE HISTORY 


The moth.— The adult of the plum leaf-miner is a small bronzy black 
moth having an expanse of one seventh to one fifth inch (Figs. 32 and 33). 
The forewings are crossed by a shining white band on the outer third, and 
the head bears a conspicuous orange tuft. These moths emerge from 
cocoons at or near the surface of the ground during the daytime in the 
latter part of May andinearly June. During the day they remain quietly 
on the bark of the trunk and larger branches, none being found on 
the leaves. Several hundred moths are often found on a single tree; when 
disturbed they suddenly take flight and most of them settle on the op- 
posite side of the tree. They gradually decrease in numbers, and about 
the middle of June they disappear. The technical description of the 
moth as given by W. D. Kearfott (Jour. N. Y. Ent. Soc. XVI, p. 187, 
1908) is as follows: 

‘“ Nepticula slingerlandella new species. 

‘“‘ Expanse 3.5 to 5 mm. 
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“Head and frontal tuft orange, antenna eye-caps and side tufts white; 
antenna whitish gray; thorax bronzy black; abdomen light gray; legs 
yellowish white, posterior tarsi finely ringed with black. 

“Forewing.—Bronzy black with a shining white fascia at outer third, 
cilia and hind wings light gray.” 

The egg.— The act of egg-laying has not been observed, but probably 
it takes place in the evening or at night, as the moths are rarely seen on 
the leaves during the day. The eggs are attached to the under surface 
of the leaf, usually at the forks of the more prominent veins. The egg 
(Fig. 35) is about 0.3 mm. long by o.2 mm. wide, oval in outline, flattened 
where attached to the leaf and dome-shaped in profile. The green of the 
leaf shows through the transparent eggshell, making it a difficult object 
to find. The eggs are most easily located by holding a leaf at an angle 
in the sun so that the light will strike it obliquely, when they will be seen 
as minute glistening dots. The exact time required for the hatching of 
the egg has not been determined, but it cannot be far from two weeks. 
On June 2, 1908, an examination of the orchard showed that a great 
number of eggs had been laid; on June g no eggs had hatched, and on 
June 18 hatching had just nicely begun. 

The larva.— In hatching, the larva eats its way out of the eggshell on 
the underside next to the leaf, and enters the leaf directly without coming 
out on the surface. This is a point of great practical importance, as show- 
ing the futility of attempting to kill the larvze with an arsenical spray. 
When full grown the larvais about one sixth inch in length, greenish white 
in color with the head light brown; the contents of the alimentary canal . 
show through the semitransparent body wall as a greenish or brownish 
stripe. The larva is legless and only slightly flattened; the constrictions 
between the segments are rather deep but obtuse; the surface of the body 
is smooth and clothed with dense, very short, microscopic hairs inter- 
spersed with a few larger ones. (Fig. 36.) 

The mine.— After entering the leaf directly from the underside of the 
egg, the young larva eats out a narrow linear burrow, or mine, an inch 
or less in length, leaving the outer layers of the leaf intact. This part 
of the mine usually follows a tortuous course but may be nearly straight. 
The larva next enlarges its mine into an irregular ovate blotch about one 
half inch in length. In the linear part of the mine the excrement is left 
as a blackish streak extending along the center of the burrow; in the blotch 
mine it forms a broad, irregular band along the center, but does not extend 
to the tip. The outer leaf layers overlying the mines turn brownish or 
yellowish; the upper layer seems to be thinner than the lower, and the 
mines are more conspicuous when viewed from above. There are often 
ten or a dozen mines in a single leaf. (Figs. 27 and 28.) 
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The cocoon.— When full grown the larva leaves the mine through a 
cut in the upper surface of the leaf, falls to the ground, and there constructs 
a small flattened brownish cocoon in cracks in the soil, under loose stones, 
or between the base of the tree and the surrounding soil. Where the 
ground is undisturbed, the cocoons are rarely found more than an inch 
below the surface. Sod furnishes ideal winter quarters for the cocoons. In 
Fig. 26 is shown the method of cultivation formerly followed in the Hooker 
orchard; the space between the rows was thoroughly cultivated, but a 
strip of sod several feet in width left beneath the trees afforded excellent 
winter quarters for the cocoons, and was probably an important factor 
in producing the very heavy infestation of the orchard. The cocoon 
(Fig.29) is light brownish in color, broadly oval, and moderately arched; 
it is about 23 mm. long by 13 to 2 mm. wide, and is usually slightly wider 
at oneend. It is surrounded by a thin flange formed by the closely united 
edges of the two valves of which the cocoon is composed. The cocoons 
are held in place by a few strands of silk. The time at which the larve 
become mature and construct their cocoons varies considerably with the 
season. On July 6, 1911, about one half the larve had left the mines; 
on July 21, 1908, and July 19, 1909, a few larve were still present in the 
mines. 

The pupa.— After forming the cocoon the larva apparently does not 
transform at once; a cocoon opened August 4, 1908, contained a larva. 
The winter, however, is passed in the pupal stage. On October to, rg11, 
the writer opened a number of freshly gathered cocoons and found that 
all the larve had transformed to pupe. 

The pupa (Figs. 30, 31, and 34) is about 2 mm. in length, ovate pointed 
behind, and somewhat flattened. The ventral surface is brownish yellow, 
the dorsum greenish. The eyes are dark colored and the orange tuft on 
the head of the moth shows through the pupal skin. On the dorsum of 
the abdomen there are six transverse interrupted rows of short brownish 
spines. On each side of the dorsum is a longitudinal row of wart-like 
protuberances, each bearing a colorless spine. The anterior spines are 
very short and they gradually increase in length toward the tip of the 
body. When about to transform to the adult the pupa works itself partly 
out of the end of the cocoon, probably by the aid of these spines. The 
empty pupa skin is left protruding from the cocoon. 


PARASITES 


No parasites were observed infesting the plum leaf-miner until May 
II, 1911, when a cocoon was found containing the larva of a Chalcis-fly. 
The larva (Fig. 37) is 1.4 mm. long, smooth, whitish in color, and rounded 
at both ends. On June 2, 1911, two adults of the parasite were found 
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Fic. 27.— Plum leaf enlarged, showing mines of the plum leaf-miner 


Fic. 28.— Plum branch showing many infested leaves 
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Fic. 30.— Pupa in 
cocoon. Half of 
cocoon removed 


FIG. 29.— Cocoons 


Fic. 31.—Dorsal and ventral Fic. 32 —Moth at rest on leaf, en- 
views of pupa larged; natural size at right 


Fic. 33.— Moth, wings spread 
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Fic. 34.—Pupa 
of plum leaf- 
miner 


Fic. 36.—Full-grown larva of plum leaf- 


miner 


Fic. 35.—Egg of plum 
leaf-miner on under- 
side of leaf, greatly 
enlarged 


Fic. 37.—Larva of 
Derostenus saluta- 
ris, parasite of plum 
leaf-miner 


Fic. 38.—Derostenus salutaris, adult male. 
Parasite of plum leaf-miner 
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in a vial containing cocoons of the moth. They had emerged through 
a smooth round hole in the side of the cocoon. In the fall of 1911 the 
parasites had increased in numbers so that nearly one half of the cocoons 
examined were infested. So far only three adults, all males, have been 
reared. They are small, four-winged flies, metallic green in color and 
about 13 mm. in length. This species has recently been described as 
Derostenus salutaris (Can. Ent., XLIII, p. 414). 

Technical déscription.—Derostenus salutaris Crosby. (Fig. 38.) Male. 
Length 13 mm. Head, thorax, and abdomen bright metallic green, 
the latter darker and bluish in certain lights. Head viewed from 
above strongly convergent behind the eyes and strongly concave poste- 
riorly; the occiput bounded by a distinct ridge bearing a row of blackish 
hairs. Viewed from in front the inner margin of the eyes sinuate. An- 
tennz inserted near the mouth and separated by a distinct median carina. 
Head finely shingled and clothed with sparse short dark-colored hairs. 
Eyes finely pubescent. 

Thorax more distinctly shingled and clothed with a few rather long 
brownish hairs. Propodeum with a median carina and a transverse 
carina before the apex; no lateral carina present. 

Antenne dark, nearly black; scape white; ring-joint distinct; funicle 
of three nearly equal segments; club ovate, of three closely united seg- 
ments, the last small and style-like; flagellum filiform. Legs white; 
cox metallic green. Wings hyaline, postmarginal vein about as 
long as the stigmal. Petiole of abdomen a little longer than hind coxe, 
finely and densely punctate. 

Abdomen viewed from above nearly circular, smooth and flattened. 
The first segment back of petiole about one third length of the abdomen, 
the others subequal. 

RELATED SPECIES 


The genus Nepticula, to which the plum leaf-miner belongs, contains 
over 40 species from the United States, while in the British Isles, where 
entomologists have given more attention to these minute moths, over 70 
species are known. The larve of all species of this genus so far as known 
are leaf-miners, feeding within the leaf just below the upper epidermis. 
As a rule each species is confined to a particular food plant, or at most 
to two or three closely related food plants. 

The following list gives the food plants of the American species of 
Nepticula as far as known: 

. amelanchierella Clemens. Juneberry (Amelanchier canadensis). 
. anguinella Clemens. Oak. 

. castaneefoliella Chambers. Chestnut, white oak, chestnut oak. 
. corvefoliella Clemens. Hickory. 
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. clemensella Chambers. Sycamore. 

. condaliafoliella Busck. Condalia ferrea. 

. coryfoliella Clemens. Hazelnut. 

. crategifoliella Clemens. Hawthorn. 

dallasiana Frey and Boll. Rubus. 

fuscotibiella Clemens. Willow. 

juglandifoliella Clemens. Walnut. 

latifasciella Chambers. Probably chestnut. 
myricafoliella Busck. Wax myrtle (Myrica cerifera). 
nyss@foliella Clemens. Sour gum. 

ostryefoliella Clemens. Hop hornbean. 

platanella Clemens. Sycamore. 

platea Clemens. Oak. 

pomivorella Packard. . Apple and pear. 

populetorum Frey and Boll. Populus angulifera. 
prunifoliella Clemens. Wild cherry. 

. pteliacella Chambers. Shrubby trefoil (Ptelia trifoliata). 
. quercicastanella Chambers. White oak, chestnut oak, and chestnut. 
. quercipulchella Chambers. White oak. 

. ros@foliella Clemens. Rose. 

. rubtfoliella Clemens. Rubus. 

. saginella Clemens. Oak. 

. serotinella Chambers. Wild plum (Prunus serotina). 
. slingerlandella Kearfott. Cultivated plum and prune. 
. villosella Clemens. Rubus villosus. 

. virginiella Clemens. Hop hornbean. 

A European plum leaf-miner.— Nepticula slingerlandella, the American 
form, is closely related to the European species N. plagicolella Stainton, 
which also feeds on the cultivated plum. The moth of N. slingerlandella 
differs from plagicolella in having the marginal cilia of the wings much 
whiter; the facia across the forewing is a silvery white, while in plagicolella 
it has a distinctly golden hue. In the American species the color of the fore- 
wing is distinctly black witha bronzy hue, while in plagicolella it is narrowly 
before the fascia and altogether beyond it of a reddish purple bronzy hue. 

The following account of the European plum leaf-miner is condensed 
from an extended summary of its habits by J. W. Tutt (British Lepi- 
doptera, 1, pp. 272-275. 1899). 

Adult.— Head reddish. Anterior wings 4-5 mm.; shining fuscous with 
a purple tinge nearly from the base; beyond the middle is a nearly straight, 
shining, rather silvery, transverse fascia; cilia dark blackish gray. Pos- 
terior wings and cilia pale gray. 

The egg is laid on the upper side of a sloe leaf. 
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Mine.— When newly hatched, the larva commences a long and ex- 
tremely slender mine, which, being filled with blackish excrement, appears 
almost as a crooked black line; but, after continuing in this linear track 
for some distance, the larva mines a complete blotch of an irregular oval 
figure, and of a pale greenish white color; in the central portion of this 
blotch the black excrement forms a little heap; not unfrequently two 
larve, mining in the same leaf, will meet at the blotch portion of the 
mine, and have a larger blotch in common. ‘The larva leaves its mine 
to spin its cocoon. 

Larva.— Length 2 lines. Pale amber, shining, transparent, dorsal 
vessel slightly greener; head small, reddish brown, working up under the 
prothorax, through the upper surface of which the posterior part can be 
distinctly seen. 

Cocoon.— The cocoons average 3 mm.in length and 1.75 mm. in width, 
forming a long oblong oval. There is a wide flange around the three sides 
of the cocoon, one of the long sides being almost devoid of it, however. 
This side rises directly to the highest point of the domed surface which sur- 
mounts the flange, the elevation being more gradual on the other side. 
The domed area is comparatively smooth, with a few fine, slender, irregular 
reticulations, rather darker than the ground color; the latter is ochreous 
brown, inclined to yellowish. There is a considerable amount of loose 
flossy silk of the same color as the silk of the cocoon scattered over the 
flange, a similar, but much thinner, coating covering the domed surface. 

There are two broods, the adults appearing in May, June, and August, 
the larvee of these feeding respectively in September-October and July- 
August. 

MEANS OF CONTROL 


The plum leaf-miner has proved to be a difficult insect to control, owing 
to the fact that from the time the larva leaves the egg it feeds entirely 
within the leaf out of reach of anypoisonspray. Measures directed against 
the moths, eggs, and larve have all proved failures, and only partial 
success has been attained by thorough cultivation to destroy the larve 
and pupz in their cocoons. 

Attempts to kill the moths — As the moths rest during the day in great 
numbers on the bark of the trunk and larger branches, it seemed feasible 
at first to kill them with a contact spray. At the suggestion of Professor 
Slingerland, Mr. Hooker tested this method in May and June, 1909, 
using whale-oil soap, 30 pounds in 150 gallons of water. He did this work 
very thoroughly, using two double nozzles and spraying from two sides 
of the tree at the same time. While many moths were killed, many more 
escaped and the infestation on these trees was as bad as in previous years. 
The dead moths were to be seen still sticking to the barklatein the summer. 
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At the suggestion of P. J. Parrott, of the Geneva Experiment Station, 
“Tree Tanglefoot ’’ was tried on a few trees. This sticky substance was 
spread on the bark of the tree with the hope of capturing the moths that 
normally rest in this situation. Its use was abandoned because it did 
not catch enough moths and because of the labor required to apply it to 
such a large surface. It also gave the trees an unsightly appearance. 

Attempts to kill the eggs.— The eggs appear so delicate that we thought 
it might be possible to kill them with some contact spray. On June 9, 
1910, we sprayed three trees thoroughly with ‘‘ Nico Fume” tobacco 
extract, 1 ounce in 5 gallons of water, adding two cakes of laundry soap 
to each 25 gallons of the mixture. At this time the eggs were abundant 
but no mines were visible, showing that the eggs had not yet begun to 
hatch. Especial care was taken to hit the underside of the leaves where 
the eggs are deposited. An examination of these trees later in the season 
showed that this spraying did practically no good; the sprayed trees were 
as badly infested as the unsprayed. It may be that a spray stronger in ~ 
nicotine would be more effective. No further experiments were made 
along this line. 

Attempts to kill the larve in the mines.— In view of the fact that it is 
possible to kill the larve of the Elm Sawfly Leaf-miner ( Kaliosysphinga 
ulmi Sundeval) while in their mines by spraying the leaves with a nicotine 
and soap solution, we thought the same treatment might be effective 
against the smaller and apparently more delicate plum leaf-miner. Ac- 
cordingly, on July 6, 1911, we sprayed 32 trees thoroughly with “ Black- 
leaf 40’ tobacco extract, 1 part in 800 parts of water, adding about 2 
pounds of whale-oil soap to each 50 gallons. At that time about one half 
of the larve had left the mines and most of those remaining in the leaves 
were in the blotch part of the mine, protected only by the thin outer layer 
of the leaf. An examination of these trees twenty-four hours later showed 
that less than ro per cent of the larve had been killed. 

Cultivation as a means of control Early in the progress of this work 
Professor Slingerland (Proc. N. Y. State Fruit Growers’ Association, 
p-. 122, 1909) thought that this pest might be controlled by thorough 
cultivation of the ground beneath the trees after July 15 and during May. 
This would scatter and bury the majority of the cocoons. As the moth 
is a very delicate creature it would probably be unable to reach the surface 
after leaving the cocoon if covered by even a thin layer of earth. 

As stated above, the heavy infestation of the Hooker orchard was 
probably induced by the strip of undisturbed sod beneath the trees, which 
afforded ideal winter protection to the cocoons. Acting on Professor 
Slingerland’s suggestion, the owners plowed up the strip of sod under the 
trees in the fall of 1909, and have continued thorough cultivation both 
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in fall and spring since that time. Beneficial results of this cultivation 
were not apparent in 1910. The trees were as badly infested as in former 
years. This was due, in part at least, to the fact that the soil close around 
the trees, where the greatest number of cocoons occur, was not disturbed. 
In the fall of 1910 they had their men hoe around the trees, but in many 
cases they failed to disturb the cocoons lying between the base of the trunk 
and the surrounding soil. In spite of this fact the number of moths 
issuing in the spring of 1911 was much smaller than in former years. This 
decrease may be due in part to the presence of the parasites mentioned 
above. 

The present season the orchard has again received thorough cultivation, 
and the hoeing around the base of the trees has been more thorough; 
this precaution, together with the great increase in the number of parasites 
found in the cocoons, will probably lead to the elimination of the plum 
leaf-miner as a pest in this orchard. 

In the present state of our knowledge it does not seem probable that the 
plum leaf-miner will ever become a general or serious enemy of the plum. 
If it should appear in other orchards, clean and persistent cultivation 
will probably prevent its becoming established in injurious numbers. 


In conclusion, the writer wishes to thank Messrs C. M. Hooker & Sons 
for their hearty cooperation in conducting the work and for many sug- 
gestions of great practical value. Mr. C. M. Hooker was one of the first 
to use paris green against cankerworms on apple trees, and was probably 
the first to introduce its use into Western New York. The following 
entry copied from his diary is of historic interest: ‘‘ June 7, 1873. 
Applied 15 parts flour, 1 part paris green, to apple trees in stump lot to 
.destroy the cankerworms. Had a fine shower yesterday. Worms all 
killed next day.” 
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THE PRODUCTION OF ‘“‘ HOTHOUSE” LAMBS 
iy Oo. OAVAGE AND (GaWe LAIrey, JR. 


The natural time for sheep to drop their lambs is in the spring. Re- 
production in most of our domestic animals may be controlled at will by 
the breeder, but this is not entirely true of the ewe. She will sometimes 
breed to drop her lamb as early as October or November, but as a rule 
she cannot be made to breed until the fall, to drop her lamb the following 
spring. 

Restaurant keepers and hotel men, always on the lookout for rarities 
and for meats of an unusual nature with which to tempt their guests, 
have created a demand during the months from December to May for 
young lambs weighing about thirty-five pounds when dressed. This 
market has grown to its greatest proportions in Boston, New York, and 
Washington. The lambs are sold by the carcass and not by the pound. 
The prices in the eight seasons 1903-1904 to 1910-1911 have ranged from 
$4 for a lamb sold late in the season to $12.50 for a prime lamb sold at 
the top of the market. (Table 1, p. 247.) 

‘For the purpose of studying this business as a profitable kind of sheep 
husbandry for the New York farmer, the flock at Cornell University has 
been managed as a hothouse-lamb flock for several seasons. The results 
of this practice for the eight seasons 1903-1904 to rg10-1911 form the 
basis of the discussion set forth in the following pages. The bulletin has 
been divided into three parts: Part I deals with the care and man- 
agement of the flock; Part II contains the record of the product during 
the eight seasons covered; and Part III is made up of tabulations of the 
data. 

PAK I 


CARE AND MANAGEMENT OF THE CORNELL UNIVERSITY HOTHOUSE-LAMB 
FLOCK 


The term ‘‘ hothouse lamb” as here applied has probably been de- 
rived from the fact that these lambs, born late in the fall and in the early 
winter, are essentially an artificial product and are analogous to the prod- 
ucts of our greenhouses or hothouses in that they are propagated out of 
their natural season for a market willing to pay almost any price for an 
unusual product. The term has, however, no reference to the quarters in 
which the business is conducted, for the best success has been attained in 
quarters that were in no way artificially heated. 
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In discussing the care and management of such a flock, it has seemed 
best to take up the matter according to the season and to carry the dis- 
cussion through the full calendar year, beginning with the spring man- 
agement after the winter’s crop of lambs has been butchered. 


Spring management 


After the lambs have been taken away, the ewes are put on a ration of 
hay alone for two or three weeks and their udders are watched carefully 
to see that no trouble arises from caked udder. In some cases it may 
be necessary to milk out the ewe once a day, and later once every third 


Fic. 39.— Part of hothouse-lamb flock at pasture 


day until she is dry. Then the ewes are fed a few roots to keep them in 
good condition until they are turned to pasture for the summer. 


Summer management on pasture 


_The pasture season has ordinarily opened about May 15. When the 
ewes are turned to pasture the rams have been turned with them. The 
flock has been allowed to run together until the fall, when it is put into 
winter quarters. During the winter the rams have been quartered sepa- 
rately. The flock has been made up of representatives of several breeds, 
both pure-bred and grade. Ordinarily three pure-bred rams, a Hamp- 
shire, a Southdown, and a Horned Dorset, have been allowed to run with 
the flock. 
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No particular method of getting the ewes to breed early has been fol- 
lowed, since it has never been clearly shown that one method has proved 
better than another. Therefore the ewes and the rams have been turned 
together and allowed to breed at will. The only precaution taken has 
been to see that the ewes were in as good a condition as possible when 
turned out, and that the rams were young and active. The results from 
this treatment of the flock have been good. f 

No attention has been paid to what cross would be the most profitable, 
since all the lambs have been slaughtered for market and none have been 
kept for breeding. purposes, the flock being maintained by purchase. 
Three rams have been kept with the flock for the reason that competition 
among the rams makes them more active. 

Care has been taken that the ewes should have access to plenty of water 
and should receive plenty of salt. Late in the pasture season the pasture 
has been supplemented with green foods of different kinds, varying with 
the year: rape, cabbage, beet tops, and other green foods have been used 
to good advantage in this way. The whole object in feeding the ewes 
after they have become pregnant is to make “ dairy’ sheep of them: 
that is, to put them in condition to give as much milk as possible for the 
use of the lamb. 


Fall and winter management 


The fall and winter management of the flock may be discussed together, 
under four heads: the care of the rams; the care of the ewes; the care of 
the young lambs; slaughtering and marketing the lambs. _ 

Care of the rams.—When the flock is taken from pasture the rams are 
separated and quartered separately until the next pasture season. They 
have received no particular care except to see that they were kept in good 
condition. It has not been found necessary to feed them anything except 
a good quality of hay, together with clean water and a sufficient amount 
of salt. 

Care of the ewes.— Until they have lambed, the ewes have been fed 
clover hay alone unless they were out of condition, in which case a small 
amount of grain has been fed immediately after taking them from pas- 
ture. They have been put into dry, clean, well-ventilated pens, each 
pen containing from ten to fifteen ewes. The pens have been so protected 
that the water provided for the ewes has seldom frozen, the temperature 
rarely falling below 40° F. The pens have been cleaned once or twice 
during the season, and sufficient bedding has been provided to keep them 
dry at all times. Salt has always been supplied. 

The lambs have been dropped in the regular pens, although it has been 
thought that it would be better to provide an artificially warmed lambing 
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pen to provide against chilling the newborn lamb before he gets dry. 
The lambs are all right as soon as they get dry and up on their feet, if 
the temperature in the pen does not go below 20° F. 

After the lambs are born, the ewes with their lambs have been penaed 
together and the ewes fed grain and some succulent food. Each pen has 
usually contained eight to ten ewes and their lambs. The size of these 
pens is about ten by fifteen feet. The grain ration has always been made 
up nearly in accordance with the following formula: 60 pounds of wheat 
bran, 30 pounds of corn meal, and to pounds of old-process oil meal. 
Sometimes the proportions have been changed or other. grains have been 
added, but the above formula is a representative one for the ewes. They 
have been fed lightly at first and then increased to two or three pounds 
per head per day. Besides clover hay for roughage, it has been the prac- 
tice to provide roots, feeding about two pounds of sliced turnips or mangels 
per head per day. It has been thought that turnips gave better results 
than did mangels. When no roots have been available, silage has 
been fed in the same amount, two pounds per head per day, with good 
success. 

As mentioned before, the best food to keep the lamb growing is his 
mother’s milk, and the main object in feeding the ewe at this point is to 
get the greatest possible milk-production. Care must be taken that neither 
the lamb nor his mother shows signs of scouring; such signs exhibited by 
either indicate overfeeding of the ewe. Careful shepherding at all times 
is the keynote of success with this kind of sheep husbandry. 

Care of the young lambs—— No matter what the size of the hothouse 
lamb may be, he will not top the market unless he is fat. In order to 
attain this condition, as indicated above, the best food is his mother’s 
milk and plenty of it; this must be supplemented with grain, however, 
as the lamb grows. At different times the following mixtures have been 
tried: 

(1) 50 pounds of corn meal, 50 pounds of wheat middlings, and 5 
pounds of oil meal; 

(2) 25 pounds of wheat bran, 25 pounds of wheat middlings, 2 
pounds of hominy chop, and 8 pounds cf cil meal; 

(3) When the lambs were one month old, 45 pounds of whole corn, 
45 pounds of whole oats, and 10 pounds of oil cake, pea size. 
When this last mixture was used it was fed once a day, after 
which the trough was swept out clean and a mixture like No. 
1 or No. 2 was fed once daily. No advantage was found in 
the use of No. 3, and therefore its use has been discontinued of 
late and mixtures like No. 1 or No. 2 have been relied on en- 
tirely. 
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The lambs have been provided with a separate place for eating their 
grain, which is usually called a creep. This is simply an arrangement of 
a little pen alongside the large pen, into which the lambs may go but the 
ewes may not. Here the lambs have been provided with grain at all times. 
At first it may be necessary to sprinkle a little sugar over the grain. The 


\ 


Fic. 40.—Dressing table, knife and backsets 


little lambs will soon learn to like it and those that learn to eat it first will 
soon teach the others. It has been the practice to keep grain before the 
little lambs at all times, yet to be careful that it is never fouled in any way. 
Success depends on the little ones’ eating well all the time and growing 
fatter every minute of their short lives. 

The lambs usually grow rapidly enough to be ready for slaughter in 
seventy to seventy-five days from birth. They should be made to grow 
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fast enough to gain at least one half pound per day during this time and 


to reach a slaughter weight of 45 to 48 pounds at the end of the time’ 


(Table 4). 

This short discussion covers the main points in the year round manage- 
ment of a hothouse-lamb-produc- 
ing flock as it has been conducted 
at Cornell University. Before 
discussing the data obtained that 
serve to show the practice above 
outlined as good, it remains to 
describe the method of slaughter- 
ing the lamb for market. 

Slaughtering and marketing | the 
lambs— The hothouse-lamb 
market is a special market com- 
manding a high price and the 
variations at the top are large. 
The market is fastidious, hence 
small things count for much. The 
results of good shepherding and 
good feeding, ending in a plump 
lamb in fine condition, may be 
discounted twenty-five per cent 
through carelessness in slaughter- 
ing and in preparing for market. 
Here care and cleanliness must 
prevail. For the New York 
market the slaughtering must be 
done late Saturday afternoon or 
Sunday, if the weather is warm, so 
that the lamb may be cooled out 
and wrapped for shipment by ex- 
press on Monday. It has been 
found most advantageous to sell 
on Tuesday’s or Wednesday’s 

Fic. 41.—Method of bleeding the lamb market. It is always best to sell 

on the wholesale market, which 
closes Friday noon; therefore the lambs must be on the market by 
Wednesday at the latest. 

The lambs are ‘‘ hog-dressed,” that is, most of the pelt is left on, the 
head and feet are cut off, and the stomach, spleen, intestines, bladder, 
and gall bladder are removed. The lamb is taken directly from his mother. 
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In slaughtering, bleeding is much more satisfactory if the lamb is sus- 
pended. A thin-bladed knife (Fig. 40) is the only tool necessary. The 
following method has been found good practice in slaughtering: 

Fasten the hind legs together and hang up the lamb. Insert the knife 
close to the backbone near the 
angle of the jaw, at the same 
time dislocating the neck. This 
will stun the lamb and prevent 
spattering the carcass with blood. 
With the first stroke of the knife, 
cut completely through the under 
part of the neck. Then sevcr the 
head completely from the neck 
(Fig. 41). 

Place the lamb on his back on a 
suitable trough-shaped table (Fig. 
42). Cut through the skin from 
breast to back of scrotum, to 
angle of hind leg, and loosen the 
skin. Remove a triangular-shaped 
piece of skin in the angle of the 
hind leg where the skin is free 
from wool. Remove the skin 
around the rectum, on the under- 
side of the tail for a little distance 
down the tail, and on the inside 
of the hind legs, leaving it attached 
to the rectum. Then pull the 
rectum straight out. Remove a 
narrow strip from gamble to pas- 
tern, cut off the hind legs at the 
ankle joint, and loosen the gambles. 
Cut off the front legs at the knee 
joint nearest the foot, which gives 
a flat surface. Leave a little flap of 
skin on the front of the leg to fold back over the knee joint after the leg 
has been removed. 

Hang up the lamb and make an incision from in front of the scrotum or 
udder to the breastbone. Remove omentum or caul as the intestines roll 
out (Fig. 43). The omentum is the layer of fat covering the viscera. It 
may be removed as a whole, and should be kept clean for use in covering the 
exposed parts of the carcass when dressing is finished and backsets have 
been adjusted. 


Fic. 42.—Lamb on dressing table 
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Remove the intestines, stomach, spleen, bladder, and gall bladder. The 
liver is left in. Then split down the breastbone and make’an incision into 
the chest in order to cool it out. In all the work of skinning and dressing 
the lamb, be very careful to remove none of the fat from the body. 

The final thing to do is to 
spread the carcass with two sticks 
called backsets. These sticks are 
13 to 15 inches long, according 
to the size of thelamb. They are 
best when made of ash, hickory, 
or red oak. A good size is one 
made of one of the above woods 
and sawed 4% x 2 inch, 12 to 15 
inches long, sharpened to a fine 
point with a shoulder at either 
end (Fig. 40). In spreading the 
carcass, the sharp point of one end 
of the backset is inserted in the 
loose skin near the breastbone, 
carried back of the body, and in- 
serted in the turned back flank on 
the other side. The second backset 
is then inserted in the same way, 
crossing the first on the back of 
the carcass. The caul is then 
spread over the exposed parts of 
the carcass in front, fastening it 
to the four points of the backsets, 
and pulling it into the crotch of the 
hind legs (Fig. 44). 

The carcass should next be hung 
in a cool place until it is thor- 
oughly cold. Twenty to twenty- 
four hours is usually sufficient. In 
midwinter a lamb can be cooled 
out in twelve hours. When 
thoroughly cold the carcass is ready to be wrapped and shipped. 

The carcass is first wrapped in unbleached muslin. One square yard 
is sufficient for each carcass. This is used to cover the exposed parts only. 
The method of putting on the cloth is shown in Figs. 45 and 46. After 
the muslin is adjusted, the whole carcass should be wrapped in burlap 
and sewed up securely to keep it clean (Fig. 47). The carcasses are usually 


Fic. 43.—Removing the entrails. The caul 
1s Shown at the bottom of the picture 
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shipped by express in order to insure prompt delivery and to get them 
promptly on the market early in the week. 


Atos Ue 


RECORD OF THE PRODUCT 


In Part I the methods of handling the hothouse-lamb flock at the Cor- 
nell University farm have been outlined. In Part II it is aimed to show 


that these methods have produced 
good results. The time of market- 
ing to obtain the highest prices 
may be first discussed. 


Time to market 


The average of eight seasons’ 
quotations shows that the time to 
market hothouse lambs is before 
March 4 (Table 1 and Plate I). 
On the average the price begins a 
steady decline about March 4 and 
does not again recover. Before 
March 4 the price varies some- 
what on the average, and still 
more in individual seasons. This 
means that in order to top the 
market the lambs must be born 
before January 1. The top price 
for the eight years was $12.50, 
quoted in the third and fourth 
weeks of January, 1909. The 
average up to March 4 for all the 
eight seasons has not varied widely 
from $10 per carcass (Table 1). 
. So far as the product of tke 
Cornell flock is concerned, out of 
a total of 261 lambs raised as 
winter lambs in eight years, 60, 
or 23 per cent, have been sold 
before March 4—a creditable 
percentage when the difficulty of 


Fic. 44.—The caul properly spread over the 
carcass 


getting the ewes to breed in the early summeristakeninto account (Table 2). 
This leads us to the data on the number of lambs that have been sold 
on the hothouse-lamb market out of the total number of lambs born. 
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Percentage of lambs dropped early at the Cornell University farm 


_, There have been born in this flock, in the eight seasons, a total of 4o1 
lambs. Of these, 261, or 65.1 per cent, have been marketed as hothouse 
lambs. This takes into account those that have died at birth as well as 
those born too late to reach the hothouse-lamb market. This percentage 


Fic. 45.—Method of covering the carcass with muslin 


of 6s.1 out of all the lambs born shows that fair success has been attained 
by the method of turning three rams with the flock and leaving them in 
the pasture during the entire summer. 


Necessary gain per day 


The records show that the best prices are obtained for lambs that have 
gained an average of at least one half pound per day. The fluctuation 
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above and below the highest quotation at the time when each lamb was 
sold has been correlated with the gain per day. Disregarding those lambs 
that were sold at the highest quotation each week, it has been found that 
of those remaining less than 50 per cent have been sold above quotation, 
until those making a gain of one 
half pound per day or more are 
considered. From then on it is 
found that 50 per cent or more, 
disregarding those sold on quota- 
tion, have been sold above quota- 
tion (Table s). 


Werght at which to slaughter 


A study of the records has been 
made in order to show the proper 
weight at which to slaughter the 
lambs to get the best price. From 
this study it is clear that the lambs 
should reach a weight of 48 to 50 
pounds before slaughtering. Dis- 
regarding those sold at the highest 
price quoted, of those slaughtered 
at a weight of 46 to 48 pounds, 
59.6 per cent sold under the highest 
quotation and 40.4 per cent sold 
above quotation. Of those lambs 
weighing less than 46 pounds at 
slaughter, a still greater percentage 
was sold below the highest 
quotation. Considering those 
lambs that weighed at slaughter 
more than 49 pounds, we have over 
50 per cent selling above quotation. 
If those sold at the highest quoted 
price are considered, it is more 
clearly shown that the lambs must 
attain a weight of nearly 48 pounds before slaughtering (Table 6). 


Fic. 46.—Carcass wrapped in muslin 


The best breed for hothouse-lamb production 


There now remains the consideration of the data that will show the 
results in the Cornell flock as to breed. It has been shown that one of 
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the most important phases of the subject of hothouse-lamb production 
is getting the ewes to breed early. The records have been studied to see 
if this is in any way a breed characteristic. It has been shown (Table 1 
and Plate I) that March 4 is the date when the high prices received for 


_ Fic. 47.—Carcass wrapped in burlap ready 
for shipment 


hothouse lambs during the early 
winter begin to decline. If the 
percentage of lambs from each 
breed slaughtered before that date 
is calculated and compared with 
the percentage slaughtered after 
that date, it will throw some light 
on the breeds that breed the 
earliest. 


The ewes that breed the earliest 


From the records it is shown 
that of the total number of hot- 
house lambs produced, 42.8 per 
cent of those born from grade Dor- 
set ewes were slaughtered before 
March 4 and from the other ewes 
in the following order: from pure- 
bred Dorsets, 34.8 per cent; from 
pure-bred Rambouillets, 33.3 per 
cent; from pure-bred Delaines, 33.3 
per cent; from grade Cheviots, 
31.2 per cent; from pure-bred 
Shropshires, 23.1 per cent; from 
the other ewes, the highest per- 
centage of lambs sold was 12.9 
per cent from the grade Shrop- 
shires (Table 2). 

In order, then, from the stand- 
point of earliness of production, 
the breeds stand as_ follows: 
Horned Dorsets, both pure-bred 


and grades, Rambouillets, Delaines, grade Cheviots, and Shropshires. 
If both pure-bred and grade Cheviots were considered together, the pure- 
bred Cheviots would lower the average of the breed so that the Shrop- 
shires would stand ahead of them (Table 2). The most successful hot- 
house-lamb breeders are using Horned Dorset and fine-wooled ewes. 
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Percentage from each breed marketed as hothouse lambs out of total number 
born 


Out of the total ’number of lambs born from the ewes of the different 
breeds, 93.3 per cent of those born from the grade Dorsets were marketed 
as hothouse lambs; 81 per cent from the Delaines; 76.9 per cent from the 
Rambouillets; 76.2 per cent from the grade Cheviots; 70.8 per cent from 
the pure-bred Dorsets; 69.2 per cent from the Cotswolds; 66.6 per cent 
from the Hampshires; 59.6 per cent from the grade Shropshires; 59 per 
cent from the grade Southdowns; 55.8 per cent from pure-bred South- 
downs; 50 per cent from the pure-bred Shropshires; and 46.9 per cent 
from thie pure-bred Cheviots (Table 3). 

Again, taking both pure-breds and grades of each breed aie considera- 
tion, the breeds would stand in the following order: Dorsets, Delaines, 
Rambouillets, Cotswolds, Hampshires, Cheviots, Southdowns, and Shrop- 
shires. 

The data for weight at birth, weight at slaughter, total gain, number of 
days growth, gain per day, selling price, and highest price at the time 
each lamb was sold, have all been averaged and are interesting to study; 
but the individual variations are so great that no conclusions can be drawn 
as to the comparative value of the different breeds. 

From the above studies the conclusion is clear that the best results 
in hothouse-lamb production would be with the Horned Dorset, the 
Delaine, and the Rambouillet breeds, mainly because of their early 
breeding habits and from the fact that the ewes of these breeds are 
excellent mothers. 


Records of some tndividual ewes 


Some of the ewes in the flock have made exceptional records. These 
records are reviewed to show what is possible with some ewes. 

A grade Dorset ewe, No. 98 (Tables 3 and 4), has the best record. She 
produced ten lambs in eight seasons. All of these lambs were raised 
early enough to be marketed on the hothouse-lamb market, where they 
brought a total of $94. If they had sold at the highest quoted price for 
the weeks in which they were sold, they would have brought $86. This 
denotes that the offspring of this ewe sold well above the quotation. The 
records show that this ewe raised every lamb born from her, and produced 
milk enough to keep the lambs gaining an average of .56 pound each per 
day. 

A pure-bred Dorset ewe, No. 607 (Tables 3 and 4), produced nine lambs 
in five years and raised eight of them early enough to be marketed as 
hothouse lambs. They sold a little below the highest quoted price, 
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bringing a total of $73.52, when if sold at the highest quoted price they 
would have brought $75.52. Notwithstanding the fact that three years 
out of the five there 
was a pair of twins to 
be fed, the eight lambs 
made an average gain 
per day of .51 pound 
each. 

A pure-bred Dorset 
ewe, No. 7,475 (Tables 
3 and 4), produced ten 
lambs in seven years, 
of which seven sold as 
hothouse lambs for 
$55.02. The total of 
the highest quotations 
when these lambs were 
sold was $55.02, show- 
ing that they averaged 
to sell at the highest 
price quoted when 
they were marketed. Thcse lambs averaged a gain of .51 poune each 
daily. No. 7,475 was 
the mother of No. 607, 
whose record is given 
just above. 

A Rambouillet ewe, 
No. 5 (Tables 3 and 
4), raised seven lambs 
out of eight born in 
seven years. - These 
seven lambs made an 
average gain of .48 
pound each per day. 
They were sold for 
$42.49 when the quo- 
tations totaled $49.08. 
This shows that they 
were sold somewhat 
below quotation, a Fic. 49.—Rambouillet ewe No. 5 
fact that may be partly explained by the low gain per day. 

A Delaine ewe, No. 318 (Tables 3 and 4), raised seven out of eight lambs 


Fic. 48.—Dorset ewe No. 607 
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born in six years. They made an average gain per day of .49 pound each. 
They sold for a total of $46.48 when quoted at a total of $48.02. This also 
may be due to the fact 
that the average daily 
gain was below .so 
pound. 

A grade Southdown 
ewe, No. 316 (Tables 
3 and 4), produced 
eleven lambs in seven 
years. Seven of these 
were raised as hot- 
house lambs and so!d 
for $40.95 when the 
quotations called for a 
totalof$44.87. These 
lambs made a daily 
gain of .40 pound each. 

A grade Southdown . 
ewe, No. 376 (Tables 3 and 4), produced ten lambs in six years, of which 
seven sold as hothouse lambs for $47.53. The total of the highest quo- 
tations when these lambs were so!d was $50.47. These lambs averaged a 
daily gain of .49 pound 
each. 

A grade Shropshire 
ewe, No. 360 (Tables 
3 and 4), produced 
eight lambs in five 
years, of which seven 
were sold as hothouse 
lambs for$53.97. The 
total of the highest 
quotations when these 
lambs were sold was 
$58.52. These lambs 
made a gain of .47 
pound each daily. 

From no other ewe 
in the flock have more 
. than six hothouse 
lambs been sold. For comparison with the work of these exceptional ewes 
the average production of the flock has been calculated. In the eight 


Fic. 50.—Delaine ewe No. 318 


Fic. 51.—Grade Southdown ewe No. 316 
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years during which records have been kept, eighty-four ewes have 
been producing hothouse lambs. Some of these ewes have been in the 
flock only one year, 
while others have been 
in the flock the full 
time. The average 
length of time that 
each ewe has been in 
the flock has been 3.88 
years. The eighty- 
four ewes have pro- 
duced a total of gor 
lambs, of which 261 
have been sold as hot- 
house lambs. The 
average selling price 
has been $7.52 and 
the average quotation 
$7.78. The average 
number of lambs sold 
as hothouse lambs 
from each ewe has been 3.1. These, at $7.52, the average selling price, 
have brought $23.31. Calculated from this amount by dividing by 
3.88, the annual income per sheep has been $6. 

These figures indicate that this type of sheep husbandry is a good one 
to follow. Seven dollars and fifty cents is a good price for a lamb at two 
months of age. Not all of the lambs are born early enough to be sold on 
the hothouse-lamb market, but they can be used for ordinary purposes if 
they are born late. 

An average yearly income per sheep of $6 besides the amount that her 
wool will bring should pay a farmer well for food and labor. The time 
over which the records extend, eight years, is long enough to make the 
averages accurate, and they form a good basis for judging of the value of 
this industry to the farmer. 


Fic. 52.—Grade Shropshire ewe No. 360 
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CORRELATION: BREED AND EARLINESS OF SLAUGHTER 


TABLE 2. 
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TABLE 4. AVERAGE DATA FOR THE OFFSPRING OF EACH EWE AND FoR EACH 


BREED 
DorsETS 
Num- From | Av. wt. Av. wt. Av. Av Av. Av. 
ber ewe at a Av. days | 882 | sellin uota- 
of : slaugh-| gain y per eee tae 
lambs | 22: birth for growth| 4. price tion 


fe) PSO eee chersudl te sreteustens| | cepencne eal tysrewsel||lmsierase eof) aree.eiaye” I) Sn oes 
fe) ZOD lita o eral | ae Blo [Neo che cae | a aera Weereree oe tl aenericnneD ioaal Mesa ans 
I 282) o1320 fo 5E20/ |) 28-00|" 70.0 .54 | $8.00 | $6.50 
I 311 TO 46.0 35.0 66.0 53 5.00 10.00 
6 312 9.9 53.0 Boe 750 .61 9.50 9.58 
2 350 11.8 50.0 Bone 64.5 .59 7.75 8.75 
6 604 8.3 47.3 39.0 75.0 .52 7.50 7aQ2 
8 607 9-7 | 47-6 | 37.9 | 74-2 .51 9.19 9.44 
4 616 7-4] 49-3] 41-9] 94.3 -44 6.00 7-63 
6 617 Wet 48.6 40.9 74.8 255 7.00 7.58 
5 632 9.9 49.2 39.3 63.6 .62 9.10 9.00 
7 | 7,475 9.4 48.0 38.6 76.0 51 7.86 7.86 
Metal... . AG ie woes AZ5ES I225Oen |) otk ve BAIOIO: ||eeien $370.54 |$390.54 
PNVICTAGC Wo ccc ul (ses 9.3 48.9 39.6 74.1 54 .06 8.49 
GRADE DorRsETS 
Num- | From | Av. wt Ne Av. AY. Av. Av. 
ber at Av | gain TF 

of ony ae slaugh-| gain aye per | °° seg he 

Tene no. birth res growth day price tion 

(Ibs.) | (lbs.) | (bs.) (Ibs.) 
I 96 O65 45e Os 45am eso .49 | $5.00 | $6.00 
I 97 TOROn eed oe Oulmns 7a 59.0 .63 11.00 II .00 
10 98 OF 34822) 28-0) 16956 .56 9.40 8.60 
Co) Dia Raa ra ct Neos oad (Mee ieacee Hl [eorsecerici [te atetsraiat: lavaseatey « WA ee theres 
2 726 9.2 itetsy |) aaa 82.0 .52 8.50 8.50 
miotal ./.).. 0 ieee E37 28,6730" o =: GOI FO" |e. $127.00 |$120.00 
PAIVELA e/a cass |) Sees OPA VASe4a |) 29n038|) 7078 55 9.07 8.57 
HAMPSHIRES 

ea From | Av. wt. Av. A Av. 
x ewe at es be selling | quota- 

fame ft 1 2o birth | ° Hs ss price tion 

(Ibs.) | (Ibs.) 

fi) |TOP586 | L024 |) AQsO $5.50 
I 13 9 47.0 6.50 
I 80 9.7 49.0 7.00 
I 8I 6.7 45.0 6.50 
otal se). 76S eeee pene 38.7 | 190.0 $25.50 
So a Oe W725 6.38 
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CoTsWwOLpDs 

pie a From | Av. wt phe ee 

of ee a slaugh-| gain 
ieee no. birth Me 


sliotall rae On|: a. O4 aE ||| 420. 0gleaaa ee 
IAW CTAC CHa Mecescteniela cies les 10.5 JERSYE ale |( -Fe3 7/150) 
: } . ) 
RAMBOUILLETS 
Num- |r ; Av. wt 
pe ae hee site | queel 
of no birth slaugh-| gain ae taee 
lambs 4 ter P 


eccecse || «.. sine 


M.O COCONT CO'O 


eye Sr SOM Lae, v2 205540 Ware a deere $244. 
AV CLA CGR Ages orvceal) et een. 9.8 AT 3703 8 
CHEVIOTS ; 
Num- | From | Av. wt.|*”:,"% Ay. || 3% |) Ayo 
ber ewe at ab Ay. days gan | sellin uota- 
of Hi 7 slaugh-| gain ty h| Pet ng se 
iene no. irth te growt price ion 


otal. as 
Average. .|....... | 
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GRADE CHEVIOTS 
“, From | Av. wt ee eg Av. ae Av. Av 
ae ewe ne slaugh-| gain aye per selling | quota- 
iesbe | BO ir oe grow a price tion 
(Ibs.) | (Ibs.) | (lbs.) (Ibs. ) 
3 50 NO BSpalee Aee7/ ||, SOleceall) we teleton .68 | $10.00 | $9.00 
2 60 9.5 43-5 34.0 Fieve) .46 6.25 7.00 
3 94 II.0O 47.9 36.9 61.0 .60 Fela) 6.83 
3 339 S25.) 4050 2 ar-5)) 05-3 -57 7-83 hdd, 
5 352 9.8 49.8 40.0 66.6 .60 8.80 8.50 
Total.... MONG petec rs: T5724 7OORGe le as oe 1OZBE@) | eee ce $131.50 [$125.50 
PNVIETAG Gee. wre crcaa| se 3s 9.8 47.9 38.1 64.6 .59 8.22 7.84 
DELAINES 
ae ae From | Av. wt. ee RS Av. aie Av. Av 
Ee ewe at oaheh ea days § ee selling |-quota- 
ieiaiis no birth ia s 8 growth ae price tion 
(ibs: | Qs.) | ‘(bs.) (Ibs.) 
7 318 FO264) 47.1 arek sa: .49 | $6.64 | $6.86 
5 963 9.5 48.4 38.9 82.0 -47 FLO 7 5O 
6 993 10.6 45.6 35.0 68.5 ie 9.08 9.58 
3 997 Il.0 | 45-3] 34-3 74-0 -46 7-59 8.50 
4 | 1,060 10.6 45.0 34.4 74.0 .46 738 7.88 
5 |. £00 8.6 47.8 39.2 94.8 41 8.70 8.40 
aotall: . . (0) || a aone 2OOR 5h piAOOn 2m teens: DR ADE Dell eexcnsy We $231.98 |$242.02 
Average 30/|leee Saer Ceed Riles earcene LOFON | 460461093626) 0 7Se0 47 GA 8.07 
SOUTHDOWNS 
tare tee. (es lectin, (| uses 
slaugh- gain days oe selling | quota- 
ter | growth aa price tion 
(Ibs.) | (Lbs.) (Ibs.) 
49.0 39.2 68.3 57 $9.12 | $8.62 
46.5 36.8 74.0 .50 708 8.00 
48.8 | 39.1 69.0 -57 7-75 7-63 
47.0 39.2 89.6 .44 5.50 6.00 
48.3 | 37-8 | 69.3 55 6.75 7-00 
Motall. 2: OH RACOTIA|) leva whe ree coy Os a (le $139.74 $141.00 
Average..|....... é 48.2 38.5 72.7 53 7.36 7.42 
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GRADE SOUTHDOWNS 
Num- | Prom | Av. wt. Av. wt. Av. Ay. Av. Av. 
ae ewe at ae ae days | 8310 Ili t 
of (| ino. | birth | Saugh| gain | owth| BE? | ones | caeal 
lambs F er 8 day a a 
(Ibs.) | (lbs.) | (bs.) (Ibs.) 
4 79 9.8 | 46.8 | a3 7200 oy 5 -55 | $7.38 | $7.63 
I 313 G2 51.0 41.8 76.0 -55 6.00 6.00 
7 316 3.7 |. 47-7 |, 39° Ole Ones .40 5.85 6.41 
7 376 9-5; 48.3 ]-38.8,; 78.4 -49 6.79 7-21 
oO crohns oa ona eer miata dl old cc, || cc. - - 
I 829 Fos 50.0 A2e2 69.0 .61 8.00 7.00 
6 830 9.8 | 49.5] 39.7 | 69.0 .58 7-92 7-93 
Mota ZO wore. DADA EDI anual terete. 2060; 3) || Save $179.52 |$186.44 
IAVETASCs3\eaoeiciarsle janes 9.3 48.3 39.0 79.2 .49 .gO TG 
SHROPSHIRES 
Num- Av. wt Av. 
ae From | Av. wt a Ke Av. pain Av. 
ae ewe at lables days = selling 
Teese. 20 birth Re e g growth ey price 
(Ibs.) | (lbs.) | (Ibs.) (Ibs.) 
3 144 | 10.9 | 45.7] 34.8] 61.0 57 | $7.83 
2 PAG 8.8 47.0 38.2 64.5 .59 9.00 
I 218 10.7 41.0 Bons 69.0 -44 3.50 
4 222 9.6 51.0 41.4 71.0 .58 8.38 
3 606 10.1 47.3 B7e2 65.3 57 6.00 
otal. 2 6 ieee £26,771 |SO1S_ Ones ree SO; Onl se =e $96.51 
AAVIETAGER Alinco oth etn « 10.0 47.5 37.5 66.2 7 Fic AD 
GRADE SHROPSHIRES 
Num From | Av. wt Av. wt : Av. Av Av. Av. 
ae ewe at Bis ie ee days a selling | quota- 
ieee no. birth rie 2 8 growth aa price tion 
(Ibs.) | (lbs.) | (lbs.) (Ibs.) 
3 95 7 |  A3.0 | S540 Thao .41 | $6.00} $7.00 
(0) ClO |e eel ne eel les toeeniecere sel! Sogo. | qo. s 2 
4 269 9.3 45.3 36.0 75.8 47 7.00 6.88 
() P27 (Oh eee ee en ee ois | tae Maa ritGe|) Dacer.o timo oc - 
I 271 10.5 43.0 29055 46.0 Ff 7.50 7.50 
2 272 10.8 45.0 34.2 62.5 -55 7275 fer fs 
3 276 LO: 7 43.0 2.3 Aika -45 5.66 6.66 
(o) 77 a re erernn Rats aes A Seales | Gotocd.|| coco. - 
2 340 12 44.0 26 51.5 .62 8.00 8625 
5 341 7.5 47.2 39.7 84.8 -47 6.80 7.10 
if 360 8.2 47.0 38.8 82.0 -47 ahaa 8.36 
4 608 10.0 52.3 42.3 63.0 .67 7.00 7.38 
ARGM ee Ae hl eaeaagee ASO) [peek ns ace 2202n eee $217.95 |$231.54 
INU S EL |na Metin ool om oe 9.1 46.3 B72 afiben"s .50 7.03 of: / 
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i TABLE 5. CORRELATION: GAIN PER DAY WITH AMOUNT ABOVE OR BELOW HIGHEST QUOTATION 
; Aga \\ Sh= |) 265) oor) ons=|| oem || eS |) || S|) esl) = || Sor 
Gain per day (lbs.) SOM eS otieetOn |esaieee SON ons 5. 00) | .050:| 470 7SPlesSOul eos 
) ES =——_— —————_$ | -_____— eee 
; 
A wemoa below. quotations .-s--| =2-) || =. |) == |e) |) m= Frei eerste lt sosscer lll eters aA SAL Tae 
4.50 : SARC ~ o =e Ee * , 
4.00 ois is aA F a I 
Beso > * bs Steines 3 I 2 ae ae : La 
g.00 «= ® & aoe 2 I 2 Fé F * 
2.50 °% £ ; ae D I >. , : 
oo. | é aS I 2 I 4 as I ay: 
r50 $ Ao oe 3 6 3 7 I 3 I I 
Too. of one 5| | Sera I 3 8 7 13 I 2 
J Be) terete trae ree] [it ee 2 8 3 2 5 2 I I I 
Boo! |* SS 2 3: oe Tey |) eee 6 9 18 10 9 7 3 I I 
.25 above quotation....... at lh Eee Cy ae Tes | ne os 2 3. | arate are 
BO sy Si Shen over Spee eo ae 3 I 3 7) 9 8 9 2 2 I 
T.00) . bee ec eo Bee cote mee Ny 2 Aero I 8 5 5 2 2 Ss I 
50, “ bs Biscan eal (sicacnart lamer I I 3 ae ke I I oe I 
‘ 2.00 “ . 2 I 2 I fe 
Total, disregarding those sold | 
PPR CUOGALLON = ieeiie iene oie eho 2 6 20 30 22 | 37 25 18 16 7 5 3 
Per cent below quotation....}| 100 | 100 80 90 |81.8 |48.7 Boui2262) rons 2876 40 a 
. Per cent above quotation....| ... | ... 20 TO) ES. 215 L638 64 177-8 |87.5 |71.4 60 100 
: ee — — 
; * Spoiled after slaughter. 


TABLE 6. CoRRELATION: WEIGHT AT SLAUGHTER WITH AMOUNT ABOVE OR BELOW HIGHEST QUOTA- 
TION, 1903-1904 TO IQIO-IQII 


’ 
Weight at slaughter (lbs.) 37-39 | 40-42 | 43-45 | 46-48 | 49-51 | 52-54 | 55-57 | 58-60 71 
$5.00 below quotation.............. atten | |e Eero | | acct Esl | anaes o Maal (Poca Sayan |Prscatorers 
mesor Sa. stesso o hae ee eee Aes Lea seats Sete ARE Reais Ser | bestersiens 
Beoo. Se AC oO eT coe BE Broecrsl|MeoastOhl sec sicell | Boctcrac| Veit chescanl micaerceen | screed lee ietine I 
50. °# CD LS Ee Poets se I I Sas ah Vaal Nimoioekcral Ne ee 
Beco «* Sea AP are ars) hao se 3 ee shoe are a WEA eceare alt vemwiore 
Beso  “ Oo Tekst Ar ees ke bode eos 3 ore aft (ai ce eel (Noe i lI ae 
B00) * he ee Cee eee I ey 4 I te ct |e el | aeeO Ran lees ero 
miso |S ee Ras GSI OO ECe es 5 zi 8 3 Ae stepeatl ire tacrs, |icstectiare 
700°. * ON eee iS clss 3 borers I 5 19 9 3 ae Pre | BESTE | per pita 
E50), »" Le Su recccrscr cert spe 6 6 10 I Beier. Saal waa 
foo...“ eae SD ate I 3 15 25 15 4 5 5 | ee 3 
-25 above quotation.............. Ae hice: aces z af 5B? ee (ee a esc 
aSos.4 A re Ales oe 12 9 ste) 7 4 bid ces 
Took” Se Mr nent ica Sra oh 0 us I if 5 3 8 3 I Ts |eestevseers 
BS Oly oe See OI LOS ee 4 4 ce a) Seas 
ZEOO .! > NC PNAS Savas ary sie* I 3 I Tedltacton teal stain 
Total, disregarding those sold at quota- 
LCs RS aaa IEE SESGIAD SEE EOI ee teens 3 18 50 47 45 16 9 2 I 
Per cent sold below quotation........| 66.6 | 94.4 GOul SOLO! 87280 skeen |s3).3. wee 100 
Per cent sold above quotation........ 33.4 5.6 34 | 40.4 | 62.2 | 68.8 | 66.7 TOON | ween = 


* Spoiled in marketing. 
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THE FOLLOWING BULLETINS AND CIRCULARS ARE AVAILABLE FOR DISTRIBUTION TO 
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BULLETINS 
Tables for Computing Rations for Farm 286 
Animals. 288 
Diseases of Ginseng. 
Apple Orchard Survey of Niagara County. 289 
On Certain Seed-Infesting Chalcis-Flies. 201 
The Black Rot of the Grape and Its Con- 202 
trol. 
Fertilizing and Seeding Experiments with 293 
Root-Crops. 204 
Fancy Cheeses for the Farm and Factory. 
Fire Blight of Pears, Apples, Quinces, etc. 205 
The Effect of Fertilizers Applied to Timothy 
on the Corn Crop Following It. 207 
Building Poultry Houses. 208 
Peach Leaf Curl. 301 
The Principles of Brooding — The Im- 302 
proved New York State Gasoline-Heated 
Colony-House Brooding System. 303 
Pastures in New York. 305 
Seven Methods of Feeding Young Chickens. 
The Control of Insect Pests and Plant 307 
Diseases. 
Labor-Saving Poultry Appliances. 308 
The Cause of ‘“‘Apoplexy ’’ in Winter-Fed 
Lambs. 
CIRCULARS 
Testing the Germination of Seed Corn. 7 
Some Essentials in Cheese-Making. 8 
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SOY BEANS AS A SUPPLEMENTARY SILAGE CROP 
EDWARD R. MINNS 


Soy beans have never been grown on many farms in New York. There 
are comparatively few localities in the State where the crop will grow well 
enough to compete with the commercial crops of these beans grown in 
the warmer latitudes of Ohio, Pennsylvania, and New Jersey. There 
are limited areas in New York where some of the earlier varieties of soy 
beans will mature 15 to 20 bushels of seed on an acre. Larger and some- 
what later varieties can be grown to sufficient maturity for ensiling or soil- 
ing purposes. There is little opportunity to cure the plants for hay in 
September, the season when they are most valuable for feed. The most 
profitable use that can be made of the soy bean in this State is to ensile 
it with corn fodder before frost kills the foliage. For this purpose the 
culture of soy beans should be encouraged wherever the tendency is 
toward intensive dairy farming and the soil and climate are favorable for 
corn growing. It is the purpose of this bulletin to point out the reasons 
why soy beans are a good crop to supplement corn fodder in the silo, and 
how they have been successfully grown for this purpose by practical 
farmers in different parts of New York. 


FEEDING VALUE OF SOY BEANS 


As a forage crop, soy beans have been found very rich in protein. The 
seeds alone, when ground into meal, can be successfully substituted for 
equal amounts of linseed meal in feeding dairy cows.* Soy bean hay is 
shown by analysis to have a high percentage of protein and fat. At the 
Massachusetts Hatch Station, a comparison of the amounts of protein, 
fat, and carbohydrates produced on an acre each of soy beans and flint 
corn cut for green fodder, showed that the soy bean acre produced nearly 
34 per cent more of protein than did the acre of corn; while the acre of 
corn produced over 84 per cent more of carbohydrates and fat than did 
the acre of soy beans. Ensilage made from corn alone is known to be a 
wide ration, and needs to be supplemented with foods richer than itself 
in protein in order to balance the ration. The Massachusetts test indi- 
cates how this may be done where both the corn and the soy beans can 
be grown to a reasonable degree of maturity and combined when filling 
the silo. It is not to be inferred that a mixture of the two crops will make 


*Bulletin 168, Virginia Agricultural Experiment Station. 
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it unnecessary or unprofitable to feed grain in the ration; but in practice 
it has been found possible to reduce the amount of grain fed to dairy cows » 
and maintain the milk flow, if a portion of the ensilage consists of soy 
bean fodder. The digestibility of soy beans compares favorably with 
that of alfalfa and clover. Ensilage made from corn and soy beans has 
been found more digestible than that made from dent corn alone.* Be- 
cause soy bean fodder is a high-protein feed that can be produced under 
practically the same conditions as can Indian corn, it deserves more 
attention from live-stock farmers, especially those feeding for milk produc- 
tion. 
SOY BEANS AS NITROGEN GATHERERS 


The soy bean possesses, in common with other members of the legume 
family, the merit of utilizing the free nitrogen of the air through the forma- 
tion of root tubercles 
in which live nitrogen- 
gathering bacteria. 
The crop will flourish 
and produce heavily 
on good fertile soil 
without the formation 
of tubercles on the 
roots; but unless the 
necessary bacteria are 
already present or are 
introduced into the 
soil when soy beans 
are planted, the crop 
cannot be expected 
to act as a gatherer 
of nitrogen from the 
air. The formation 
of tubercles on the 
roots of soy beans 
does not always result 
in an apparent in- 
creased growth of 
Fic. 53.—Thrifty soy bean plants partially filled with seed fodder. It may do 
_ pods. Clusters of tubercles on the roots were produced so, or it may result in 

by soil inoculation a fodder that is richer 
in nitrogenous compounds than that produced without tubercles. At 
the Wisconsin Agricultural Experiment Station, analyses of both roots 


** Reeds and feeding,’’ by W. A. Henry. 
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and stalks of soy bean plants were made from inoculated and uninocu- 
lated crops. It was found that inoculated soy beans produced nitrogen 
valued at $2.34 more an acre than did the uninoculated soy beans.* 
The Michigan Agricultural Experiment Station made similar trials, in 
which it was found that inoculation increased the nitrogen in soy bean 
plants almost 50 per cent.f 

The bacteria that cause tubercles to grow on other legumes, as alfalfa, 
clover, and peas, do not produce tubercles on soy bean plants. Tubercle 


Fic. 54.— Soy bean stems and roots showing the characteristic formation of tubercles due 
to seed inoculation 

bacteria adapted to the soy bean plant should be introduced in planting 
a field that has never grown soy beans. This may be done by scattering 
soil over it from a field that has grown inoculated soy beans, and har- 
rowing it in before planting; or commercial cultures of soy bean bacteria 
may be used with success to inoculate the seed before planting. 

There is some positive evidence that the growth of alfalfa and field 
peas associated with other plants increases the nitrogen content of the 
other plants.f In practice it has been noticed that the mixing of field 


*Wisconsin Agricultural Experiment Station Report, 1907, p. 162. 
+Michigan Agricultural Experiment Station Bulletin 224. 
{Cornell University Agricultural Experiment Station Bulletin 294. 
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peas with oats, and red clover with timothy, results in benefit to the oats 
and timothy. A similar benefit to the growth of corn with which soy 
beans have been grown has been claimed by some persons. The writer 
has not seen any proved instances of this benefit. 

It is not considered profitable to grow soy beans as a green manure 
crop in New York, but where a cultivated crop of soy beans has been 
removed, leaving the roots and tubercles in the ground, the available soil 
nitrogen is increased and the succeeding crop may be much benefited. 
The excellent growth of a crop of corn following soy beans on the uni- 
versity farm in 1911 was good evidence in support of this statement. 


VARIETIES 


The botanical name of the soy bean is Glycine hispida. The common 
name “‘ soja bean,’’ sometimes applied to this plant, is not correct. The 
soy bean originated in southeastern Asia and has been cultivated there 
for centuries. Seeds of its numerous varieties have been imported into 
the United States by the national Department of Agriculture, by some of 
the experiment stations, and by enterprising seedsmen. In a few cases, 
the seedsmen offered it to the public as a substitute for coffee under the 
name of ‘‘coffee berry.’”” At the present time the majority of seed houses 
offer one or more varieties of soy or ‘‘soja’’ bean for sale. There are 
many varieties known. The variations in height, uprightness of growth, 
branching habits, leafiness, color and size of seeds, and time of maturity 
are considerable. The common names applied to many varieties in this 
country, refer to the color of seed and the time of maturity. Generally, 
the earlier varieties do not grow very tall nor produce heavy crops of foliage. 
For New York conditions, some of the ‘‘early’’ and “‘medium”’ varieties 
are most likely to mature. For producing crops of ripe seed, the Ito San 
can be relied on; it is rather too small for use as a green forage crop. Of 
all the varieties tested for green forage purposes, the one known as Medium 
Green, Medium Early Green, and Early Green has given the most satis- 
faction. Bulletin 98, Bureau of Plant Industry, United States Depart- 
ment of Agriculture, gives the correct name of this variety as ‘‘ Guelph.”’ 
It does not seem likely that this name will come into general use, because 
the variety’s easily recognized characters are so well described by its more 
common names. Out of several newer varieties tested at Ithaca during 
rg11, the Elton, a yellow-seeded variety, appears to be the equal of Ito 
San for seed production. The Auburn is a promising new black-seeded 
variety for green forage production. In time of maturity and general 
vigor of growth it compares favorably with the Medium Green variety. 
The Medium Yellow, or Mammoth Yellow as it is sometimes called, is 
later in maturing and the leaves were subject to attacks of disease in 1911. 
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From all our reports from farmers who have tried soy beans for forage, 
the Medium Green variety is best adapted to the purpose in this State. 


SOILS AND CLIMATE FOR SOY BEANS 


The soil requirements for soy bean growing do not seem to be any more 
limited than do the soil requirements for corn growing. The best and 
most profitable crops can be grown where the soil conditions are most 
suitable. It has been noted that soy beans have excellent drought- 
resisting qualities, and also that they will survive wet weather better 
than will corn.* The crop is hardier than the common field bean. It 
may be planted earlier, as early as the ground is warm enough for corn. 
It may be harvested later than field beans, and has been left out of doors 
exposed to winter weather without injuring all the seed. The writer found 
that out of a small field of Medium Green soy beans which had been pulled 
and bunched in autumn and left exposed in the field all winter, those pods 
that did not touch the ground contained normal and viable beans that 
were successfully used for seed in the fields the season following. The 
pods seem to give admirable protection from frost, rain, and snow. 


CULTURAL METHODS 


Soy beans respond readily to good cultivation. Without intertillage, 
their growth is likely to be disappointing. The method of cultivation 
best suited to the crop is similar to that used in growing common field 
beans. A mellow seed-bed, well smoothed by the harrow, is conducive 
to uniform depth in planting and to a good stand of plants. If the crop 
is to be grown alone, the seeds should be planted in drill rows far enough 
apart for horse cultivation. Rows 28 inches apart have been found satis- 
factory. In rows of this width the bean plants should not stand nearer 
than 1 inch apart. For seed production alone, more space is desirable. 
Wider space between rows may be used and the beans dropped closer 
together in the row. The drill row should be narrow in order to make 
it easier to control weeds by cultivating. A grain drill with hoes 7 inches 
apart may be used for sowing the seed. With every fourth hole in the 
seed box open, 28-inch rows will be sown. ‘The seed may be covered one 
to two inches deep without harm if no pressure is applied afterward. 
The soy bean cotyledons force their way above ground more easily than 
do those of larger beans. The planting may be done as early as the ground 
is warm enough to plant corn, or as late as the middle of June, but only the 
early varieties can be expected to mature seed when planted so late in 
central New York. For seed production, 1 bushel of seed beans an acre 


*United States Department of Agriculture, Farmers’ Bulletin No. 58. 
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is enough on good soil. For fodder or silage purposes, 13 to 2 bushels 
of seed an acre will produce a larger yield of fodder. 

Cultivation between the rows should be begun as soon as the rows can 
be seen, and may be done close to the bean seedlings if shields are used 
to keep the loosened soil from covering them. Frequent shallow cultiva- 
tion until the pods form and the plants branch out should be practiced. 
The growth of tall weeds and annual grasses with the beans is undesirable. 


HARVESTING SOY BEANS 


For silage or soiling purposes, the crop may be harvested with a side- 
delivery reaper or with a twine binder. The fodder is at its best for feed 
when the pods are mostly 
filled and the foliage has not 
yet begun to fall off. If ripe 
seed is desired, the plants 
should stand until the leaves 
have dropped. When the 
pods are tough with damp- 
ness, a reaper or a Mower may 
be used to cut the ripe stalks. 
Curing in stacks so made as 
to shed water will be found 
best. Varieties that shatter 
badly when dry should be 
handled in the field only when 
damp enough to be tough. 
The Medium Green variety is 
very faulty in this respect. 
A thresher may be used to 
separate the beans from the 
pods and stalks, but if it is 


an ordinary grain thresher 
Fic. 55.— Medium Green soy beans growing in 
the same row with Pride of the North dent corn. most of the concaves must 
The yield of fodder was over 16 tons an acre. be removed. 


hae Soy beans cut for silage 
must be hauled from the field and mixed with corn fodder at the 
cutting box in order to have the mixture of corn and soy beans 
evenly distributed in the silo. In this way, any proportion of beans 
to corn may be made at will. .It is not wise to use more than one load of 
beans to two of corn, and one to four will be found to enrich the silage 
noticeably. Soy beans alone, because of their high protein content, tend 
to make a strong-smelling, objectionable silage. Their dilution with corn 
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fodder in the silo reduces the danger of strong odors, and makes the silage 
more nutritious, and not less palatable, than that from corn only. The 
yield of soy bean fodder cannot be so heavy as the yield of corn from the 
same ground. On a fixed area, therefore, the total yield of both corn and 
soy bean fodders will be less than if all corn were grown. In order to 
follow the above practice, the grower must either cultivate more acres 
or else be content with a smaller quantity of fodder in the silo. 

The proposition to grow the soy beans in the same rows with the corn, 
and thus enrich the quality of the fodder without materially decreasing 
the yield, has been tried by a few farmers at different points in the State. 
In some instances the practice has been followed for a number of years 
with success; in others the successful association of soy beans with corn 
has been demonstrated, but the grower has not made use of the fact 
in a practical way. A brief account of the methods followed by a few 
farmers who have proved the value of the mixed crop is given here. 

In 1905, a farmer at Millbrook, N. Y., began to plant corn and soy beans 
in hills by hand. The proportion was 4 kernels of corn to 6 soy beans 
in hills 36 x 40 inches. That season four acres of the mixed crop yielded 
72 tons of fodder. The proportion by weight of corn fodder to soy bean 
fodder in the mixture was estimated to be about 5 to 1. In 1906, the 
mixed seed used was in the proportion of 4 or 5 of corn to 10 or 12 of soy 
beans per hill. The yield of fodder was not reported, but the proportion 
of corn fodder to soy bean fodder was slightly less fhan 5 to 1. In 
March of 1907, a sample of this silage was sent to the New York State 
Agricultural Experiment Station at Geneva for partial analysis. Doctor 
Van Slyke reported that the sample contained 4.22 per cent protein and 
2.2 per cent crude fat. 

The crop of 1907 seems to have had a normal growth of soy beans and 
a very poor growth of corn. The proportion of corn fodder-to soy bean 
fodder based on the weight of 12 hills was 2 to 1. A sample of the silage 
analyzed at the Cornell University Experiment Station in February, 1908, 
showed higher percentages of solids, protein, fat, and carbohydrates than 
did the analysis of ordinary corn silage. The nutritive ratio was reported 
by Professor Cavanaugh as 1:6.75. During the last two years the practice 
of hand planting has been discontinued. The beans and corn are mixed 
in equal quantities and sown with a grain drill, inrows 34 feet apart, using 
20 quarts of the mixed seed to an acre. During the season of 1911 drought 
interfered with the growth of the crop, but a yield of 12% tons of fodder 
an acre was harvested on a field of less than average productiveness for 
this farm. A light dressing of manure was plowed under and about 4 
ton of lime was harrowed in during preparation of the field. Three hundred 
pounds to the acre of complete fertilizer was applied at planting time, and 
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300 pounds of basic slag to the acre was cultivated in when the corn was 
tasseling. 

In the same neighborhood another farmer procured a horse-drawn 
corn planter, which dropped corn and soy beans in the same hill from 
separate boxes and distributed fertilizer at the same time. He planted 
sixteen acres with this machine in fifteen working hours, and the corn and 
beans came up as well as, or better than, when hand-planted. The machine 
was adjusted to drop 4 to 6 kernels of corn and 8 to 1o beans in a hill. 
For three years this practice was followed and yields estimated at 12 to 
15 tons of the mixed fodder were secured. This farmer sold out his 
business recently, but 
continues to advocate the 
growing of soy beans and 
corn for the silo. 

A farmer in Madison 
county has grown corn 
and beans on the same 
land for a number of 
years and his soil is 
thoroughly inoculated 
with soy bean _ root- 
tubercle bacteria. His 
corn and soy beans are 
planted in check rows 
that are 3 feet apart one 
Fic. 56.— Near view ina field of corn and soy beans, way and 23 feet apart the 

ene 5, 1909. Corn was omitted from every third other way. Viewing the 

field from the direction 
of the narrower rows, there are two rows containing hills of mixed 
corn and soy beans. Every third row grows hills of beans only. 
This rotation is repeated throughout the field. The corn and bean 
hills are planted with 5 or 6 kernels of corn and 8 to 12 beans. The 
hills of pure beans have 12 soy beans planted in each. In harvesting, 
the corn binder is run in the direction of the wider rows, mixing 
the hills of pure beans with those of corn and beans in the bundles. 
The soil used for this crop is capable of yields of 24 tons of corn fodder 
an acre. Weighings were made in the presence of Professor J. L. Stone, 
of the Cornell University Agricultural Experiment Station, in 1909. 
These weighings showed that the complete mixture of corn and soy beans 
grown by this method was yielding at the rate of nearly 22? tons 
of fodder an acre, which was 19 per cent soy beans. Weighings from 
rows that grew mixed hills of corn and soy beans showed a yield of 27 tons 
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an acre, of which 114 per cent was soy beans. By omitting the corn from 
every third row, the total yield of fodder was reduced but the proportion 
of soy bean fodder to corn fodder was increased over that obtained where 
corn and soy beans were planted in every hill. 

In each of the foregoing instances, very good results have been obtained 
from feeding the soy-bean-and-corn ensilage to cattle. Concentrated feed 


has been saved and the milk flow maintained, or the animals fed have 


shown unusually good gains in flesh and in condition. 
Another method of planting has been reported by a few farmers. It 


ae Se 
: e (rns 
\emanncin | 


ane, 
ince 
Wire it 
ies 
eee sS ER 
Was ot 
Wie! | 2o. Wea 
: - \—- € 
al | cay Tet 
=) rail r Fr } 
i 2 12 ~ . 
x/ CA) Peace Qos haa 
ie sr wen2 | 
4 ere Ae Lote 1s 4 18 
z (fFucton is i 
ics [eae 
me Siconcgh Pare i 
; gee NMS 
Les 4 4 senate A a 
ER) seen nel 2 [ pak zie wy ~-.—-- a4 A (hee i 
7x ° io | lor SEG 0} dj i 2 
4 > e. shares! > aS eS 4 _feemonans Wy je 4 
i aa ie rs Ja ea Tompe: 2 _peenancot poe x = a ° af] 
| i { ig scnuritel ene gee @oy- Par) ‘j y: 
eras 4 : | e ae Mie ane le* © jes / 
JALLEGANY: = . 
$4ar i 2. inguinal 0 ioe ’B qe eae ‘pert - ves ZIRE j 
ie Loe | eae ain oases Cee eS Pie aes -_—-- ree i Pa 
‘ ° > Y a { ej 
asa ay c vas Caley 
@ Localities where soy beans have been Emenee | 
grown successfully. ge are 
‘ Sa La] 
+ Localities where soy beans heve failed. SS q 


Fic. 57.— Map showing some of the localities in New York where soy bean culture has 
been tried 


has not been successful except under favorable conditions. The corn is 
planted early in check rows. As soon as it is large enough, it is cultivated 
one way. Then soy beans are planted between the corn hills or even 
very close to them with a hand planter, crosswise of the first cultivation. 
All subsequent cultivating must be done between the rows of corn and 
bean hills. If moisture is abundant and the soil is in good physical condi- 
tion, the beans grow to maturity. In many cases the beans are a failure, 
owing to the more advanced growth of the corn or to dry weather after 


planting. In Cayuga county a successful trial of this method resulted 
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in the production of a mixed fodder containing about § soy bean plants 


when harvested. The grower stated that the yield of corn fodder was 
apparently reduced somewhat where the soy beans were planted between 
the hills. The beans made an excellent growth, but no tubercles were 
found on the roots. No weights were reported and the work was not 
supervised by the College of Agriculture. 


COOPERATIVE EXPERIMENTS 


During three successive seasons, cooperative experiments with soy beans 
grown in cornfields have been made by farmers in different parts of the 
State. The College of Agriculture furnished the soy bean seed and directed 
that it be planted with the usual amount of corn on a part of the experi- 
menter’s cornfield. Weighings from t$> acre or more of corn grown 
without soy beans, and of the mixed corn and soy bean fodder, were to 
be made at harvest time. The proportion of soy bean fodder in the mixture 
was to be determined by separation and weighing, also. The same plan 
was followed for two years, 1908 and 1909. During both years only a 
part of the experimenters were able to report results that were comparable. 
Others reported failure or partial success owing to a variety of causes. 
A tabulated comparison of results follows: 


Per cent Per cent 
increase or apparent 
Per cent decrease increase or 
; soy beans of mixed decrease Inocu - 
Locality, New York in mixed fodder in growth | lation 
fodder Over corn of corn 
grown due to 
alone mixture 
Tgo8 
Depativilles ampere ce. Ne ers = 6. —2. —7.9 yes 
LESURO Vie Perea ee. tele 2 0s Rite —I17.. PIE no 
Bre wSbilre speedy aeiersy: is 'e,* = II +3.25 —8s. yes 
1909 
Castile: : Ae tec ete S.s's = 6 +.6 O. no 
inden ys 34 vite ari rereaeere ohecss > 6.3 +8. +.9 yes 
INMalone JS s.cpege ce rcuee re vamos cara ore i) aah —10.2 yes 
Depauvilles 4 eee eee otek 244 = —6. —29. no 
Niadrid i) tic. ais eee eee 26.9 +29.21 —5.8 no 
Mean. i) Saar ere ast 12.4 +2.5 —10.76 


The cooperative experiments in 1910 were similar as to method of 
All the experi- 
menters were provided with a commercial culture of root-tubercle bacteria 
adapted to soy beans for inoculating the seed. 


planting and cultivation, but 7o-acre plats were used. 


Only four complete 


Soy BEANS AS A SUPPLEMENTARY SILAGE CROP 


269 


reports were received. The results, tabulated in the same manner as those 
of the previous experiments, are as follows: 


. Locality, New York 
IgIo 
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Per cent Per cent 
increase or apparent 
Per cent decrease increase or 
soy beans of mixed decrease 
in mixed fodder in growth 
fodder over corn of corn 
grown due to 
alone mixture 
17 +11.6 Fak 
20. SPs 7) 7okl 
19. —I7.2 —33.2 
25. —24.1 —43.1 
20.25 —=3).5 ——22149 


Inocu- 
lation 


sve «slap ie. ia 


A large number of trials such as these are needed before satisfactory 


deductions can be made. 


Failure to plant the usual amount of corn when 


corn and soy beans are mixed has been one reason for the low yield of 
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Season of 1909 
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In the Le Roy experiment the results 
obtained indicated lack of uniformity in soil fertility where the different 


The variations in the percentage of soy bean plants 


found in the mixed fodder are partly attributable to the lack of a full 
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stand of corn plants, and partly to the differences in the varieties of corn 
with which the beans were grown. Since but one experiment shows an 
apparent increase in the growth of corn with which beans were mixed 
over that which grew alone, it can be said that generally the addition of 
beans to the corn hill or row tends to decrease the weight of the corn 
fodder produced. With the usual stand of corn plants to which beans are 
added, this reduction is not a serious disadvantage because the additional 
fodder produced in the soy bean plants and the superior quality of the 
mixed fodder will more than outweigh the loss. Of the twelve experiments 
five show an actual decrease in yield of fodder where soy beans were mixed 
with corn. The variations in decrease and increase of production are 
similar and almost neutralize each other when the mean of all (+.5 per 
cent) is taken. 


EXPERIMENTS ON THE UNIVERSITY FARM 


During three successive years, experiments, paralleling those just 
mentioned, were made on the Cornell University farm. Mixed corn and 
soy beans were planted in part of a cornfield each year. In 1908 and 1910 
no inoculating material was used. In 1909 a culture of root-tubercle 
bacteria adapted to soy beans was used to inoculate the beans. An 
abundance of the tubercles formed on the roots close to the stem. (Where 
soil inoculation is practiced, tubercles occur anywhere on the roots of soy 
beans.) The weights by which comparisons were made were taken from 
areas of % to 1 acre. Samples of the fodder produced on each plat 
were analyzed in order to compare the quality of the fodders produced. 
Pride of the North dent corn and Medium Green soy beans were used 
each year for the experiment. The mixed seed was planted with a two- 
row horse-drawn planter, which was adjusted to drop small hills of seed 
spaced ro inches apart. The distribution of seed in the row was very much 
like that obtained by drilling continuously. In 1908 the soy bean seed 
was inferior and a thin stand of the plants came up in a normal stand of 
corn. The plat from which pure corn was weighed that year was not 
contiguous to the plat that grew the mixed fodder, but was located in the 
same field. The difference in yields of fodder between the two plats is 
probably due partly to differences in soil fertility. The results are shown 
herewith: 
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The results obtained in these trials have not been very encouraging. 
The fields in which the corn grew in 1909 and 1910 were not well adapted 
to corn, and the seasons were too cool and too dry for good corn-growing. 
The advantage of soy-bean-and-corn fodder in composition seems slight, 
and in average yield the advantage is with corn alone. A separation of 
the bean plants from some bundles of the mixed fodder in 1909 indicated 
6 per cent of bean fodder in the mixture. It was lower, rather than 
higher, in the other two years. The mixture has not proven a success on 
the university farm when grown in that manner. 

In 1911 equal quantities of soy beans and corn were mixed and planted 
in check rows about May 12. Hand planters were used to drop the seed. 
The beans came up and flourished with the corn in a few favored parts of 
the field. The stand of corn varied from o to 5 stalks per hill, owing to 
the varying proportion of corn kernels and soy beans dropped in each hill. 
On another part of the field where the corn had made a good stand, soy 
beans were planted by hand between the hills after the first cultivation. 
A total failure of the beans resulted. They had no chance in competition 
with the corn under such a handicap. 

The writer has failed to prove the real value of soy beans grown in corn- 
fields for silage in the experiments just described. It therefore seems 
desirable to quote from signed statements by our correspondents in regard 
to their success with the mixed crop. The names of these correspondents 
are withheld out of consideration for them. Any reader desiring to com- 
municate with certain of them should write for their names to the author 
of this bulletin. 

A florist at Hamilton, N. Y., who owns a farm that is occupied by a 
tenant, writes: 

“« As to varieties, we use the Early Green as the others will not mature 
here. We formerly used the Leaming and Pride of the North corn but 
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now are using Iowa Gold Mine. I row the corn both ways and after 
planting the corn go over the ground and plant the beans in the same 
hill with a jab planter. So far we have only used it on part of our field. 
* * * Our soil is a clayey loam with a clayey subsoil. The beans 
will grow equally well on a gravelly soil. We fit the land for corn with 
stable manure and when planting the corn use a little phosphate, then 
jab the beans in the same hill. 

“The beans serve a fourfold purpose. First, they smother the weeds 
that get into the hill with the manure. Second, * * * they absorb 
nitrogen from the air and the corn gets the benefit the same year. I 
have seen in our fields a difference of several inches in growth in favor 
of the corn with the beans over pure corn all through the season. Third, 
it is of great benefit to the ensilage in the silo. * * * While I am not 
prepared to say it is a balanced ration, it will, when properly grown, re- 
duce the grain bill from one half to two thirds. Fourth, I get practically 
two crops per acre and the soil left in better condition. 

“We filled our 15 x 30 silo from six acres while our neighbors required 
nearer ten of pure corn. I firmly believe that soy beans grown with all 
the silage corn, and alfalfa for hay, will solve the feed problem for the 
farmer to a very great extent.” 

On being asked if he continued to practice growing soy beans with corn 
for silage, a dairy farmer at Elmira wrote: 

“TI certainly have continued the practice * * * and think’ 
shall * * * as long as I keep a dairy unless I find something which 
excels it. We raised about 20 acres of corn for silage this year and have 
two large silos full. I have my corn and beans mixed before planting, 
6 quarts of beans to 1 bushel of corn. This gives a good balanced ration. 
I find the Medium Green soy bean the most satisfactory of any of the 
13 different varieties I have tried as they mature about even with the corn. 
We obtained a growth of from 3 to 4} feet in height. * * * 

‘““ Before I commenced feeding my silage this fall we were feeding quite 
heavy of brewers’ grains but now have reduced them one half and the 
cows hold their flow of milk as well as before. I never found anything 
that equals the corn and bean silage. * * * We never have made 
the butter nor had our cows come out so well in the spring as they do on 
this silage.” 

One of the Millbrook, N. Y., growers of soy beans and corn ensilage 
writes: 

‘We have very satisfactory results from feeding our silage mixture; 
cows, steers, and sheep doing nicely on it. I am not sure just how much 
more feeding value the soy beans give it. Last winter I fed ten steers 
with silage, shredded corn stalks, and a little mixed hay. During the last 
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month they had $ ton of cottonseed meal. From September, 1910, to 
May, 1o11, they made a gain of 500 lbs. each and were fat and very sleek. 

“We do not find it necessary to feed very much grain to our milking 
cows to get a good flow of milk and have them in good condition wien 
eating plenty of silage.” 

From Hobart, N. Y., a farmer writes that his crop of mixed corn and 
beans did not come up well, but the soy beans grew about 3 or 33 feet high 
and were well filled with pods. He states that his cows have shrunken 
in milk flow since he finished feeding the beans. 

A farmer near Lowman, N. Y., has raised corn and soy beans mixed 
for two seasons. He writes: “I like the Medium Green soy beans best 
as they get a better growth and harvest better with the corn.” Last 
winter one of his cows, eight years old, gave forty-four pounds of milk 
a day, eating eight pounds a day of grain with soy bean and corn silage. 
The preceding winter she gave forty pounds of milk daily while eating 
ten pounds of grain. The addition of soy beans to the silage made a 
saving of two pounds of grain and a gain of four pounds of milk daily. 

An enterprising farmer at Gouverneur writes: ‘“‘ After writing the com- 
pany that made our corn planter and they telling me that they did not 
think I could plant soy beans and corn for silage at the same time, I did 
some thinking and got them to make some special plates to go into the 
fertilizer box. With such plates we planted our corn and soy beans at 
the same time. They came up together and the soys grew from 23 to 4 
feet high and in no way interfered with the corn in cultivating, harvest- 
ing, silage cutting, or in handling, and they went into the silo together. 
We had a great growth of vines but no grain in the soy beans, for they 
were of a very late variety. “ * * We took the harvester to the field 
and fed out green about 13 acres and the milk cows would greedily pick 
out the soy beans first and then go for the corn. We plant corn for the 
grain in silage and it gets ripe enough for good silage.”’ 

From Cuba, N. Y., a young farmer writes: ‘‘ We planted soy beans in 
all our ensilage corn this year and they grew very well, being well podded 
and nearly ripe by the time the corn was ready for the silo. We mixed 
about 1 bean to 2 kernels of corn, planting in hills 3 feet apart each way. 
Our farm is nearly all gravelly loam, a very good corn soil. We think 
the soy beans add much value to the ensilage on account of their protein 
content. We procured some seed of the Medium Green variety last year 
and planted two rows 25 rods long. They produced a bushel of beans, 
which we used this year in the corn, without inoculation of any kind.” 
A farmer near Hobart, N. Y., relates his first experience with the mixed 
crop thus: “I used an artificial culture for inoculating the soy beans. 
I mixed four quarts of the beans with twelve quarts of Pride of the North 
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corn and sowed on one acre with a grain drill. The soil was low-land 
gravel soil with gravel subsoil. The beans grew about 3} feet high, very 
luxuriant, and were filling nicely when the frost came. * * * I got 
as much corn as I would had the beans not been there, so of whatever 
value the beans may be I consider it clear gain.” 

The proprietors of a farm near Hamilton, N. Y., write: ‘‘ Our method 
is to plant the corn in hills rowed both ways 40 inches apart and planted 
with a check row planter having phosphate attachment. Then with a 
stab planter put about 5 beans in each hill, cultivating the same as though 
the beans were not there. * * * Our soil is Dunkirk gravelly loam. 
Our yield is about 15 tons per acre. * * * We would not know how 
to get along without ensilage but as we have planted soy beans ever since 
we built a silo we are not prepared to make a statement on the relative 
value of corn silage with and without soy beens.” 


DESIRABILITY OF FURTHER EXPERIMENTS 


In order to introduce soy beans to localities where conditions are favor- 
able for their growth, and to further demonstrate their value as a supple- 
mentary ensilage crop, we desire to continue the cooperative experiments. 
We hope to conduct these experiments in such a way that the value of 
soy beans mixed with corn, or grown alone for green forage or for seed 
production, will be thoroughly tested. Persons who are interested in 
growing forage with a higher protein content should write to us asking 
for detailed instructions about these experiments. Since the seed of the 
Medium Green variety is scarce and the price relatively high, there seems 
to be an opportunity for profitable seed production at the present time 
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THE FRUIT-TREE LEAF-ROLLER 
Archips argyrospila 


Order, Lepidoptera Superfamily, Tortricina 
GLENN W. HERRICK 


In his eleventh report, 1896, Dr. J. A. Lintner gave a list of 356 species 
of insects that were enemies to the apple. Many of these, in fact the ma- 
jority, are not serious enemies. However, each one is known to make the 
apple tree and its fruit, at times, its food by choice and one can never 
tell when the least injurious species may suddenly become a most serious 
pest. In this list of Doctor Lintner’s, the fruit-tree leaf-roller (Fig. 59), 
a relatively unimportant pest at that time in New York, was included. 
Fifteen years have elapsed since the list was made, and during that time 
nothing was heard of the leaf-roller until in 1911, when it suddenly came 
into prominence as a serious pest to apples and a minor one to pears. 
It furnishes simply another instance in which an insect, previously 
unimportant, suddenly and inexplicably multiplies to an enormous 
degree and reaches the rank of a serious pest at a single bound. 

For many years the growers of Colorado, Missouri, and other western 
States have had to contend with this leaf-roller, but until very recently 
the eastern growers have been comparatively free from its ravages. The 
adult moths have been collected from Maine to California, but evidently 
they have never been abundant in the extreme East. In the spring of 
1911, however, the larve of this species appeared in enormous numbers 
in the orchards of W. O. Page at Bethany Center, N. Y., and to a consider- 
able extent in neighboring orchards. In the orchards of Mr. Page they 
proved a very serious pest. Moreover, the apple leaf-roller was not con- 
fined by any means to a small and limited area, but the larvee were found 
in many orchards of New York in varying numbers. Whether or not 
this thin, but rather wide, distribution among the apple orchards of the 
State means a general and rapid increase of the pest, remains to be seen; 
it is quite probable, however, that the insect has become rather thor- 
oughly established and will develop into a gradually increasing and trouble- 
some pest.. 

HISTORY OF THE FRUIT-TREE LEAF-ROLLER 


So far as the writer has been able to find, the first reference to this 
leaf-roller as a pest of economic importance in this country was made by 
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Dr. A. S. Packard in 1869. He discusses it as a cherry pest and states 
that it has been raised in abundance from that fruit tree. In 1880 Doctor 
Packard again refers to it as an enemy of the oak, and remarks that, as 
Dr. C. V. Riley has reared it from hickory, oak, soft maple, and elm, 
it must be a general feeder on shade trees. 

In 1890 Professor Gillette recorded it as a serious pest to apple and 
cherry trees in Colorado, and found that it completely defoliated the trees 
in some instances. He also records it as attacking the plum, currant, 
raspberry, and gooseberry bushes. During the next few years it gradu- 
ally increased in numbers, so that by 1894, he says, it was very abundant 
on all kinds of fruit trees, and a large proportion of the fruit trees in the 
northern part of the State were completely defoliated by the latter part 
of June. In 1896 Gillette listed it among the worst insect pests of Colo- 
rado, although it had evidently decreased somewhat by that time. In 
1904, however, it again became very abundant, for he records this leaf- 
roller as very destructive to the foliage of fruit trees in Denver and in 
the vicinity of Colorado Springs. 

In the following year (1905) the leaf-roller became very destructive in 
Missouri and was reported as injurious from every county in the State. 
Professor Stedman writes that it greatly injured cherry, plum, apple, 
pear, and apricot trees. His correspondents wrote that in some orchards 
75 per cent of the crop was destroyed, while in others the crop was 
“entirely ruined.” 

The first definite reference to the occurrence of this leaf-roller as a 
pest in New York was that made by Doctor Lintner in 1888, although 
he had collected the adult moths as early as 1874. In June of 1888 he 
received the larve of this insect from P. Barry, of Rochester, N. Y., 
who had found them eating into young pears. Again, in 1892, Doctor 
Lintner received some young apples that had been deeply pitted. This 
injury he refers doubtfully to larvee of the leaf-roller. From that year 
to 1911 we hear nothing more of this pest in New York. 

The leaf-roller is evidently one of those insects that fluctuate markedly 
in numbers and in destructiveness. It appears to be exceedingly abundant 
and destructive some years, and then gradually to decrease for several 
years only to rise again into another period of great abundance. During 
the past season it has again been very abundant in the Western States 
and has caused a great amount of loss. Moreover, the outlook for next 
year is causing the growers considerable anxiety. Reports from Colo- 
rado are to the effect that the trees in some orchards are covered to the 
tips of the branches with eggs, and the prospects are grave for even more 
severe injury next year. In certain localities in New York the leaf-roller 
promises to be present in abundance next year. 
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THE NAME 


Nearly fifty years ago Francis Walker, a noted English authority on 
moths and butterflies, described and named the fruit-tree leaf-roller. It 
had evidently been collected in Georgia and finally deposited in the British 
Museum. Walker gave it the specific name of argyrospila, which means 
“silver-haired ’’ and probably refers to the silvery spots on the front 
wings. Six years later it was described as a new species by C. T. Rob- 
inson, from specimens collected in New York and in Massachusetts. He 
placed it in the genus Tortrix, under the specific name furvana. In the 
same year Doctor Packard described the moth under the name Tortrix 
V-signata, or the V-marked tortrix. Finally, the insect was placed by 
Walsingham in the genus Cacecia where it remained until 1902, when 
Doctor Fernald, in Dyar’s Catalogue of the Lepidoptera, placed it in the 
genus Archtps where it still reposes. 

It has been given the common name of fruit-tree leaf-roller because 
of its habit of rolling the leaves of the trees that it infests. There are 
other moths of the same genus, however, which infest fruit trees and roll 
the leaves; so that this common name is not very distinctive. Perhaps 
Doctor Packard’s name, *‘ the V-marked leaf-roller,”’ or perhaps the name 
“ silver-winged leaf-roller,’”” would be more appropriate and distinctive. 


The following synonymy shows the history of the species in regard to its scientific 
names: 

1863 Retinia argyrospila Walk., Cat. Lep. Brit. Mus., XXVIII, p. 373. 

1869 Tortrix furvana Rob., Trans. Amer. Ent. Soc., Vol. II, p. 265, Plate I, Fig. 9. 

1869 Tortrix V-signata Pack., 17th Rpt. Mass. Bd. Agri., p. 238. 

1875 Tortrix (Loxotenia) furvana Zell., Verh. Zool-bot. Ges. Wien, XXV, p. 13. 

1879 Cacecia argyrospila Wals., Ills. Typical Specimens of Lep. Het. Brit. Mus. 
N. A. Tortricide. 

1902 Archips argyrospila (Walk.), Dyar’s List of N. A. Lep., p. 480. 


DISTRIBUTION AND FOOD PLANTS 


Dyar gives the insect’s distribution as the northern United States, 
California, and Colorado. It has been taken, however, in Georgia and 
reported as fairly common in Maine and Massachusetts. Packard says 
that ‘‘ it ranged from Maine, where it is common, to Georgia, Texas, and 
Missouri, while it is not uncommon on the Pacific coast.” It is 
undoubtedly widely distributed throughout the United States, but is 
probably more abundant in the northern part. 

In New York State we have found this leaf-roller present and com- 
mitting injury in Niagara, Orleans, Wayne, and Genesee counties. In 
addition, Doctor Felt reports a species of Cacecia as abundant in an 
orchard in the Hudson River valley. Very likely it is the species under 
discussion, although Doctor Felt did not rear the moths. Unquestionably 
the leaf-roller is widely distributed in this State. 
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We have found the larve feeding on a wide variety of plants. We have 
bred the moth from larve on the apple, pear, sweet cherry, wild cherry, 
black walnut, and mountain ash. At Bethany Center we found the 
larve abundant on plum, pear, quince, apple, and cherry trees. Gillette 
records it on apple, plum, cherry, honey locust, rose, currant, gooseberry, 
and a species of Circocarpa known as “ deer-bush.”’ 

As already pointed out, Dr. C. V. Riley bred the leaf-roller from rose, 
apple, hickory, oak, soft maple, elm, and cherry. Packard records it on 
oak, black walnut, maple, cherry, and California horse-chestnut. In 
addition, Stedman finds it on apricot, osage orange, box elder, sassafras, 
and hazelnut. 

The larva of A. argyrospila is very similar to that of A. rosaceana, and 
one is likely to confuse the two species in a superficial examination. The 
only safe way to determine the host plant is to breed the adults. 


HABITS AND INJURIES 


The larvz appear as the buds are bursting, and begin to attack the 
unfolding leaves. They bend the leaves over and tie them together with 
silk (Fig. 67). Within this sort of nest the larve live and eat the 
leaves. As soon as the blooms appear the larve begin to eat off 
the blossom stems and tie them together with silken threads, along 
with the leaves surrounding the blossom cluster. This webbing and 
tying together of the blossom clusters is a most pernicious habit 
because it interferes seriously with spraying for the codling moth. 
In one Baldwin orchard in which the larve were very abundant, the blossom 
clusters were so webbed together and covered over with silk, dried petals, 
and leaves that it was almost impossible to get the spray mixture into the 
calyx cup. As soon as the young apples or pears begin to set they are tied 
together with silk, while the larve live inside and gnaw cavities into the 
sides of the young fruit (Figs. 64, 65, 68). Doctor Lintner reports the 
same habit of the larve and refers to some young pears that were eaten 
into, sent to him by P. Barry, of Rochester, in 1888. Stedman mentions 
the same kind of injury in Missouri and considers this the most serious 
form of injury committed by the insect. It is certain that in New York 
orchards during the past season a very large number of pears and apples 
were totally destroyed by the larve, and many others were seriously 
marred and deformed. To give some idea of the number of larve present, 
the writer counted 17 worms in nine blossom clusters; Braucher counted 21 
larvee on one twig 21 inches long, and 19 larve on another twig 22 inches 
long. 

The larve also work on the leaves, rolling them and living within the 
roll. Here, effectually hidden, they feed on the tender tissues of the leaves. 
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When disturbed, they drop down out of their hiding places and 
remain suspended by silken threads like cankerworms. When all is 
quiet, they climb back to their hiding places and begin their 
work again. Their injuries to the leaves are often very serious, 


especially when the larve are abundant. Gillette says, “I have seen 


small orchards entirely defoliated by this species so that not a green 
leaf could be seen.”’ 


LIFE HISTORY 


The number of broods.— Packard observed the caterpillars feeding on 
the oak early in June and found the moths appearing the latter part of the 
same month, and therefore inferred a second brood of larve. He says: 
“Hence without much doubt there are two broods, the caterpillars 
occurring late in summer turning to chrysalids, and hibernating as such, 
the moth flying about in the spring and laying its eggs on the shoots, so 
that the larva may hatch when the leaves are unfolding and find its food 
ready at hand.” 

Gillette says that he finds only one brood a season in Colorado. The 
eggs, which are deposited in July, remain unhatched until the following 
spring. Stedman says, “‘ There is, in Missouri at least, only one brood 
of this insect each year.” 

Our observations accord with these and we find only one generation 
each year in New York. We have many batches of eggs now in the cold 
house lying over until next spring, and there are many thousands of them 
ontheappletrees. The fruit-tree leaf-roller undoubtedly passes the winter, 
in New York State, only in the egg stage. Further, it would seem as 
though one generation a year was the normal habit of the insect. 

The eggs— The eggs are laid by the moths in June, the major number 
during the middle days of this month. We have a definite record of the 
eggs being deposited in our cages on June 12. They remain on the trees 
until the following May, or over ten months. The eggs are deposited in 
small oval, convex patches (Figs. 60, 63) on the bark of the smaller twigs. 
In searching for them in the orchards we very often find them laid on the 
rough fruit spurs of the apple, where it is almost impossible to see them. 
The masses are usually a shade darker green than the branches, but often 
there is very little difference. The eggs are placed very closely together 
in the mass and covered with a heavy varnish, so that it is difficult to dis- 
tinguish the individual eggs. In one batch about average in size the writer 
counted 110 eggs; other masses certainly contained more, and still others 
much less. The masses vary in size from that of the end of a lead pencil, 
and smaller, to twice that size. 
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Unfortunately, no data are at hand regarding the number of eggs 
deposited by a single moth, but Fig. 71 shows four clusters undoubtedly 


Fic. 71.—Egg patches de- 
posited by a single female 


ofa light gray color. 
empty egg masses (Fig. 


deposited by a single female. Sanderson found 
that a closely related species, A. rosaceana, 
laid 45 to 650 eggs with an average of 305 to 
a single moth. 

Our records show that the eggs hatched in the 
spring of 1911 from May 4 to May7. R.W. 
Braucher found the eggs hatching in the field in 
abundance on May g. There would probably 
be some variation in the time of hatching from 
season to season, depending on the backwardness 
or earliness of the spring. Stedman says that 
they hatch in Missouri in the latter part of 
April and the first part of May. Gillette finds 
that in Colorado they hatch in the latter part 
of April and in time to begin feeding on the’ 
very young leaves. Sometimes they appear 
on cherries early enough to damage the buds 
considerably before the latter burst. k 

The caterpillar— The caterpillars gnaw 
through the thick coat of varnish over the 
eggs, leaving the mass full of tiny holes and 
The 


72) 


are very conspicuous because 
of their light color. Our 
observations show that all 
the caterpillars of a single egg 
mass emerge about the same 
time. 

The young larva is about 
one twenty-fifth of an inch 
long, light green in color, with 
a very large black head and a 
wide, dark-colored prothorax. 
The body is sparsely covered 
with long, slender hairs some- 
what noticeable along the 
sides. When full grown, the 


Fic. 72.—Empty egg masses 


caterpillars measure from seven eighths of an inch to practically one 
inch in length. The mature larve (Figs. 61, 66) vary considerably in 


Fic. 59.— Moth 


Fic. 61.—Larva on leaf 


FIG. 60.— Egg 
patches 


Fic. 62.— Pupe 


Fic. 63.— Patch of eggs 


Fic. 66.—Larva much enlarged 


Fic. 69.—A parasite, Ami- 
croplus sp. 


Fic 67.—Work of larve in tying leaves together 


Fic. 70.—A parasite, Pimpla conquisitor 


Fic. 68.— Work of larve on pears 


Fic. 74.— The oblique-banded leaf-roller Fic. 75.—Eggs of the 
= ee eee leaf- 
roller 


Fic. 77.—Eggs of the ugly-nest leaf-roller 
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appearance. In general, we find the body light green in color, the head 
black, and the thoracic shield dark-colored, at least up to the last 
molt. The thoracic shield varies, for in some individuals it-is light brown 
ontop and marked along each edge. Dyar, in descriptions of these larve 
collected in Colorado, calls attention to the great variation and describes 
in detail several varying individuals. He also describes one lot of larve 
as C. vividana, but states that it is not more than a variety of argyrospzla. 

In our cages in the insectary, the shortest period in which the larve 
matured was 22 days; some took considerably longer to mature. Gillette, 
in Colorado, placed egg masses in sacks tied over the limbs of plum trees 
and found that the shortest time for a larva to mature was 30 days. It 
is possible that a scarcity of food prolonged the time in this case. On the 
other hand, if the food is allowed to become scarce when the larve are nearly 
mature it will hasten pupation, and perhaps this was the case in our cages, 
although Stedman says that in Missouri they mature in 18 to 20 days. 
Sanderson and Jackson found that the larve of A. rosaceana matured in 
22 to 46 days. No doubt there is an equal amount of variation among 
the larve of argyrospila. 

The pupa.— When the larva becomes full-grown it spins a very thin, 
flimsy web in a rolled leaf, or between the leaves that are tied together, 
and changes to a pupa. The pupa is light brown, and usually a little 
over half an inch long. It is a very active pupa, wriggling vigorously 
when handled. There are two transverse rows of backward projecting 
hooks on the top side of most of the abdominal segments. The last 
segment of the abdomen is considerably longer than the others, is tapering, 
and ends in about six strong chitinous hooks (Fig. 62). 

In the cages in the insectary the pupal stage lasted nine to twelve days. 
Gillette found that in Colorado the pupal stage averaged, out of doors, 
about eleven days. 

The moth.— In general the moth is rusty red with two bright silvery 
spots along the costal margins of the front wings (Fig. 59). The moths 
vary from three quarters of an inch to an inch in expanse of wings. The 
males are usually smaller than the females. There is a marked variation 
in the coloring and markings of the moths; some are much darker than 
others, and in some the markings are very distinct while in others they are 
not. 

Our records during the season of 1911 show that the moths were emerging 
nearly every day from June 5 to June 21, with the latest moth appearing 
June 24. Mr. Braucher, who was in the field working on the codling 
moth, reports that on June 13 the moths were out in very great numbers. 
It is evident that by the middle of June the moths were emerging in greatest 
numbers and that they were almost entirely out before July. 
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NATURAL ENEMIES 


The fruit-tree leaf-roller seems to have a number of natural enemies, 
mostly hymenopterous parasites. We bred at least four species from the 
larve and pup in our cages. In the field Mr. Braucher became much 
interested in the parasites of this insect and bred many primary and sec- 
ondary parasites and at least one tertiary parasite. The whole problem 
is a complicated and interesting one and needs much more detailed study 
before it is finally cleared up. 

It seemed at first, from the great number of parasites issuing, that the 
pest would be almost exterminated. As a matter of fact, the parasites 
seemed to have little effect in diminishing the number of emerging moths. 
Either the caterpillars of the Archips were too abundant to be sensibly 
lessened in numbers, or the secondary parasites succeeded in preventing 
the primary ones from becoming effective. The latter theory, however, 
is hardly probable because there was time for only one generation, and what- 
ever primary parasites were present probably accomplished their work 
before being killed by the secondaries. It is quite probable that we over- 
estimdted the number of individual parasites. 

The parasite that was bred in greatest numbers was Pimpla conquisitor 
(Fig. 70). This parasite appeared in large numbers and must have 
destroyed many larve of the leaf-roller. 

Another species parasitic on the larvee was Amcroplus sp. (Fig. 60). 
Twenty-three specimens of this small parasite were bred from one larva. 
Their cocoons, spun on the outside of the body of the host, almost covered 
it. 

We also reared a single specimen of Phytodietus vulgaris and a single 
specimen of Sympiesus sp. 

Mr. Braucher reared, in addition, Pimpla inquisitor and Glypta simpli- 
cipes. These two species seemed to be quite abundant in the field. He 
also obtained a single specimen of Carcelia nigropalpus. 

Notwithstanding this rather large list of parasites on one host, the leaf- 
roller was not held in check. The moths issued in abundance in spite 
of the parasites and deposited large numbers of eggs. 


METHODS OF CONTROL 


The leaf-roller has not proved an easy pest to control. The habit that 
it has of rolling leaves, tying them together, etc., and then living within 
these protective coverings, makes it a difficult insect to get at. 

Recommendations have been made to crush the egg masses, at least 
all that can be found, during the winter when other work is not pressing. 
It seems to the writer that this is impracticable because the egg masses 
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are so small and so like in color to the bark that they cannot be found 
with any degree of facility. It would take too much time and labor to 
prove at all economical. 

On the other hand, in a severely infested orchard it might be entirely 
practicable and economical to prune the trees rather severely, especially 
those known to bear egg masses. Judicious pruning is a good orchard 
practice, anyhow. We found only the smaller branches, twigs, and fruit 
spurs bearing the eggs. When taken off, these should be promptly burned. 

Gillette, of Colorado, has recommended the use of kerosene emulsion 
to destroy the eggs, and also a thorough coating of whitewash ‘‘ upon the 
trunks and main limbs ”’ to destroy the young larve as they are eating 
their way out of the eggshells. In his later experiments, however, he 
comes to the conclusion that whitewash and lime-sulfur and salt do not 
give much promise. During the coming season we hope to try the lime- 
sulfur wash applied as late as possible before the eggs hatch in the spring. 
It will be necessary to use liberal quantities of the wash and to drench 
the tree, so as to be certain of coating the egg masses on the smaller branches. 

Gillette found that 33 per cent kerosene emulsion applied to the egg 
patches killed all the eggs. He says, ‘‘ The application may be made 
any time after the leaves drop in the fall and before the buds begin to swell 
in the spring.’”’ During the season of 1895 he was able to control these 
leaf-rollers satisfactorily in the college orchard through an application to 
the trunks and the larger limbs, early in the season, of a strong kerosene 
emulsion, and by the use of paris green on the foliage later. 

The miscible oils, if they do not injure the trees, would be much more 
convenient to apply than is the kerosene emulsion, and would probably 
be about as effective. We hope to determine these points during another 
season. 

One would think that a good spraying of the infested trees with arsenate 
of lead added to lime-sulfur just before the buds break, and another before 
the blossoms open, would control the pest, but in this we were disappointed. 
The worst-infested orchard was sprayed once by the owner for the blister 
mite and bud moth, about as the buds were swelling. At this spraying 2 
pounds of arsenate of lead were added to 50 gallons of the mixture. On 
May 9 Mr. Braucher, who was in the field at work on the codling moth, 
found that the leaf-rollers were hatching in abundance, and on May 13 
he sprayed thirteen Baldwin trees, putting on 200 gallons of lime-sulfur 
mixture to which 8 pounds of arsenate of lead had been added. This was 
just before the blossoms opened. Later, after the petals had fallen, the 
regular codling-moth spraying was given, making three poison sprays 
applied to these infested trees. We were much disappointed to find that 
the larvee were not visibly lessened in numbers by these applications. 
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It is just possible that the arsenate of lead in water alone, instead of 
in combination with lime-sulfur, would have been more effective. It is 
probable, however, that a stronger application of poison will be necessary 
in order to control this insect. Either more arsenate of lead will have to 
be applied, or a substance containing a greater percentage of arsenious 
oxid must be used. Something must be found that, when applied to the 
bursting buds, will be powerful enough to kill the young caterpillars 
even though they get very small quantities of the poison. 

To sum up, then: (1) We would advise a thorough drenching of the 
trees with limne-sulfur at scale strengths for a dormant spraying to prevent 
the eggs from hatching, provided one is going to spray for the San José 
scale or the blister mite; we are not yet ready to recommend a spraying 
for the eggs of the leaf-roller alone. This application should be made as 
late as possible in the spring before the buds burst. (2) We would advise 
a thorough spraying with arsenate of lead at the rate of 23 to 3 pounds 
to 50 gallons of water, before the buds burst but while they are swelling 
or just as the tips begin to show green, and again before the flower buds 
open. ‘These applications will also catch the bud-moth larve, which are 
serious pests. 
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NOTES ON SOME CLOSELY ALLIED SPECIES 


There are two closely allied species of moths that live on fruit trees 
and at times cause considerable injury. These were quite abundant during 
the past season, and we had opportunity to obtain some new facts regard- 
ing their life history and to make some new pictures of egg masses, adults, 
etc. 

THE OBLIQUE-BANDED LEAF-ROLLER 


(Archips rosaceana) 


This species in particular has been abundant, and the larve are so much 
like those of argyrospila that one is easily mistaken for the other (Fig. 74). 
Moreover, it has the same habits of rolling the leaves of the apple and of 
eating into the sides of the young apples. It was present during the past 
season in many orchards in New York and was responsible for considerable 
injury. During the season of 1896 Doctor Lintner recorded this species 
as ‘“‘ quite abundant and destructive in apple orchards.” It was sent to 
him from several places in eastern and central New York, with the report 
that it was very injurious “‘ not only to the foliage, but later in the season 
to the young fruit, into which it ate rounded holes of considerable size, 
often extending to beyond their center.’’ Fletcher has recorded injury 
to the foliage and the young fruit of pears in Ontario, and Piper writes 
that prunes in Washington were injured by the larve. Lugger, of Minne- 
sota, also reports that apples in that State were sometimes defoliated by 
this leaf-roller. Evidently it is sometimes a serious pest to fruit trees. 

Observations on the life history.— The life history of this species has never 
been fully worked out, for it is not known how the insect passes the winter. 
It has been surmised that the winter was passed in the egg stage; Sanderson 
and Jackson, however, conjecture that the winter is passed in the larval 
stage. They say, ‘‘ From the fact that the larve occur in the fall and 
early spring and that many species of this family pass the winter as larve, 
it seems probable, though we have no definite observations on this point, 
that the larve hibernate over winter probably within folded leaves well 
encased in their own silk, either attached to the trees or on the ground, 
although they may hibernate under or attached to the bark.”’ 

Our observations show that there are two broods of the moths during 
a season and that the winter is passed in the egg stage, similar to argyrospila 
and cerasivorana. The eggs hatch early in the spring and the larvee mature 
and the moths appear in June. Our records show that the eggs from these 
moths were hatching in our cages on June 28 and in the field on June 23 
and 24. These larve matured and the first moths of the second brood 
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appeared August 3. These moths, undoubtedly, like cerasivorana, lay 
eggs that pass the winter. 

The eggs are laid in clusters on the bark and on the leaves of the trees. 
In Fig. 75 is shown an egg mass on the bark of an apple tree, collected 
in the field at East Bethany. The cluster is usually oval, rather flat, 
and green in color. When hatched the eggs are shining white. Sanderson 
and Jackson found the average number of eggs deposited by a single 
moth to be 117. 


THE UGLY-NEST LEAF-ROLLER 
(Archips cerasivorana) 


This is another species of leaf-roller that was rather abundant last 
season. It works on the cultivated cherry and on the wild chokecherry. 
The nests are very conspicuous because they are large and sometimes 
numerous. The nests are made by the larve fastening 
together all the leaves and twigs on one branch. When 
the pupz change to moths they work out of the tangled 
mass and their empty skins may be seen projecting from 
all sides of the nest. Last season the moths appeared in 
great numbers in our cages during the latter part of June. 

The eggs.— So far as the writer is aware, the egg masses 
have never been figured. The eggs were found in 1900 by 
C. M. Weed on the stems of the chokecherry near the 
ground. 

Some moths that appeared in our cages in June were fed 
on sugar, and on July 1 egg masses were found fastened to 

eq Nl; = the sides of the cages. Some pieces of branches of cherry 

\\ i © f were then placed in the cages and many eggs were deposited 
ly a Ay N } on the bark (Fig. 76). ; These eggs, deposited July 2, 
i Wie fy are still (January, 1912) inour cold house unhatched, and 
iy ms will of course remain so until next spring, there being only 
Fic. 76.—Eggs one brood a season. 
Sed a The egg masses are usually flat, long, and narrow, and 
are rather reddish yellow in color at first, being somewhat 
conspicuous on the bark. Later they turn brown and become hard to 
distinguish. Occasionally a small mass, more or less circular in out- 
line, will be deposited. Half a dozen average masses measured from 
three tenths to three fifths of an inch in length and about one tenth of 
an inch in width (Fig. 77). 

The moth.— The moth has bright ocher-yellow wings that expand from 

four fifths of an inch to over an inch (Fig. 73). 
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Parasites— Three dipterous parasites, kindly determined by W. R. 
Thompson, were bred from A. cerasivorana, namely, Phorocera tortricis, 
Dichetoneura leucoptera, and Carcelia pyste. In addition, a small braconid, 
Triclistus pygm@us Cress. var., and an ichneumon, Macrocentrus cerasi- 
vorane Vier., were reared. 
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GERMINATION OF SEED AS AFFECTED BY SULFURIC ACID 
TREATMENT * 


Harry H. Love anp Ciype E. LEIGHTY 


The seed of many species of leguminous plants usually contains a 
considerable amount of seed that germinates slowly or not at all. Such 
seed is often referred to as “hard seed.’ Very frequently there is so 
much of this hard seed present that germination tests, even when con- 
tinued for three weeks, give results entirely misleading as to the viability 
of the sample or lot of seed. When such seed is sown in the ordinary 
way, a very poor stand of plants is usually secured. This is especially 
true in dry seasons or in regions of light rainfall. In experimental work, 
where the growth of every seed is important, the presence of hard seed 
often brings the experiment to an untimely end. Some method, there- 
fore, of obviating this difficulty should be of value both to farmers and to 
those engaged in experimental work. 

It is the purpose of this paper to set forth a method of treatment for 
hard, leguminous seed that will practically do away with delayed germina- 
tion. This method was first discovered by one of the writers in 1906. 
Some breeding work on red clover was being done, but it was found that 
much of the seed germinated poorly. Examination of the seed and further 
tests proved that the poor germination was due, without doubt, to the 
presence of hard seed in the lines being used. Experiments were insti- 
tuted in which the seed coat was pricked with a needle or burned with 
a hot needle. It was found that when-the seed coat was thus broken 
immediate germination usually ensued. The seed was also treated with 
many different chemical solutions in an effort to find one that would 
bring about the result desired. Among these was sulfuric acid of various 
strengths. As a result of these tests, the only chemical treatment that 
hastened and increased germination to any marked degree was immersion 
in concentrated sulfuric acid (sp. gr. 1.84) for a few minutes. The results 
obtained by this treatment were so uniformly good that, for the benefit 
of others who were experiencing the same difficulty with hard seed, it 
was decided to bring together some results for publication. 
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REVIEW OF LITERATURE 


That others have experienced difficulty from hard seed and have devised 
means of overcoming it, is shown by the following extract from a letter 
by Professor C. G. Williams, of the Ohio Agricultural Experiment 
Station : 

“Regarding our trouble in getting clover seed, which we are using for 
plant-breeding purposes, to germinate, we find a great degree of variation 
in this particular with different plants. With some few 80 to go per 
cent of the seed germinates promptly; with others only 5 to 10 per cent. 
While I do not have any accurate data for you on this subject, I feel 
reasonably safe in saying that fully three fourths of our plants show 20 
per cent germination or below. We are getting very good results from 
rubbing the seed lightly between sheets of a very fine sandpaper. We 
line a small box with this sandpaper, then rub the seed gently. This 
is giving us very good germination. This treatment, of course, would 
be impossible on a large scale.”’ 

Many experiments have been conducted by different investigators in 
order to determine methods of treatment for hard seed, looking toward 
increased germination. In such experiments a large number ot different 
chemicals and enzymes have been used with varied success. Immersing 
the seed in hot water or pricking it with a needle, as well as| other 
mechanical treatments, have been used and often have shown in- 
creased germination. Certain German seed laboratories have used 
some of these different methods for scratching or breaking the seed 
coats in order to increase germination. Rostrup' was one of the first 
investigators to use sulfuric acid on hard seed. A sample of Lathyrus 
sylvestrus was placed in concentrated sulfuric acid for one minute, 
and then, with an untreated sample of the same, was placed to ger- 
minate. At the end of 320 days the untreated seed showed a ger- 
mination of 76 per cent, while the treated seed gave a germination of 
rtoo per cent. Rostrup treated a sample of flat pea seed with acid 
and obtained a germination, at the end of 60 days, of 28 per cent for 
the untreated seed and 84 per cent for the treated. Red clover seed 


1See “ Literature,’ page 336, for reference. 
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left in concentrated sulfuric acid for 24 hours still contained 9 per cent 
viable seed. 

Following the work of Rostrup came that of Todaro,' who, working 
independently, found that concentrated sulfuric acid of a density of 1.84 
acted upon hard seeds of many leguminous plants, rendering them capable 
of prompt germination. Hard seeds of various leguminous species were 
found to withstand immersion in concentrated sulfuric acid without any 
injury to their viability, for about one hour at a temperature of 25 to 
28° C., or a somewhat longer period at a lower temperature. In all the 
experiments with leguminous seeds treated with concentrated sulfuric 
acid, the germination of the hard seeds was effected and a more rapid 
and more uniform sprouting was secured. Upon such seed as sulla, 
bird’s-foot clover, Meliloius, black medick, and others, it was shown that 
concentrated sulfuric acid not only secured the greater total germination 
but appreciably hastened it. Cuscuta seeds showed that they were not 
only resistant to the action of sulfuric acid, but their germination was in 
many cases favored by the treatment. The seeds of Plantago lanceolata, 
verbena, Rumex, spurry, foxtail, and some other seeds that frequently 
occur as impurities in red clover seed, were all destroyed by a brief immer- 
sion in the sulfuric acid, without any detriment whatever to the red 
clover seed. 

Todaro concluded that were the seeds left to dry after treatment they 
would not show the effect of the immersion in acid. This conclusion, 
however, is at variance with the results obtained by the authors of this 
bulletin. 

Later Thornber’ used sulfuric acid and found that in connection with 
the germination experiments the seed of acacia, mesquite, honey locust, 
locust, and Kentucky coffee trees were made to germinate readily when 
immersed for a short time in concentrated sulfuric acid in which chromic 
acid had been dissolved, and then neutralized in a dilute solution of 
potassium hydrate. 

Schneider-Orelli? conducted experiments with a number of species of 
Medicago and found that when the seed was cut or filed so that the seed 
coat was punctured, a good germination was effected. Sulfuric acid 
treatment also gave good germination. More than three fourths of the 
treated seed germinated, while only 3 out of 20 of the check lot 
sprouted. 

Sulfuric acid was tried by Bolley* on several samples containing hard 
seed, and it was found that the germination was markedly increased. 

1See “ Literature,” page 336, for reference. 

2 Ibid. 
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Bolley found the following amounts of hard seed in samples of different 
agricultural seeds: 


TABLE 1 
Number 
; germinated pee 
Record number of sample and kind of seed after ender 
10-day 
fee 10 days 
PNET ANCL, WY Cy eee Mer oe) Sane Sot rc caciec all> vodo a6 oO 22 45 
PRAT ARN CATO. 60.0 F ssh o5, «Sun pe BeNc ne tee ects = are eee 43 50 
WAUiAl anos DYOS 6/03 2 DN Peeper eek Oe ee eee iE 12 
BliaiiaNOuT21O. :: . «::*.siwgeate ou ae woreie een Dek ete ane 56 40 
AlfalfayNos W42Os. «,. .cyiseneies ms 6 oie cee Tee ee ee go 9 
Alfalfa No: 4g qr: Lees CP ea ico, cee ee ee Bi ee ee 70 25 
Alfalfa 2NG2 1500... 322% Bera fo ca ee ee eee 80 18 
Alfalfa INO: M5 QA: a seeteteteretacc.s/sieore Sit Sets eae oe 71 18 
Red clover INO; TTS5On- nee eee. oot ee eee 74 15 
Red: cloverdINo.gilSOuasn amet, 6 nh een Le ee ee eee 44 SI 
ined clover NO: (MEQL cartes osc. 9s fac aoe Lee are ee 84 18 
Red clover Noitampzece ei. SY. ae eee ee 73 16 
iAlsilke (NOR AS Sear Ric © discs cee oy. aA eae 86 15 


MATERIAL AND METHODS 


The seeds used in the following experiments were obtained from many 
sources. Some, as stated above, were furnished by the Illinois Experi- 
ment Station and some by the Bureau of Plant Industry of the United 
States Department of Agriculture; other seeds were gathered in and 
about Ithaca; while still other lots were obtained from seedsmen and from 
laboratory stock. 

The acid used was either C. P. sulfuric or commercial sulfuric of about 
1.84 specific gravity. The concentrated acid was used for all the tests. 
The other apparatus used was such as is found in any ordinary laboratory. 

When there is only a small amount of seed to be treated, such as the 
seed from a single head of clover or from a single clover plant, amounting 
to not more than a few hundred seeds, the following method may be 
employed: 

Place the seed in a small homeopathic vial or test tube. Pour on the 
seed a quantity of concentrated sulfuric acid equal to about five or six 
times the volume of the seed. Stir the mixture thoroughly with a stirring 
rod until all seeds are completely covered with the acid. Allow to stand 
for the time desired at ordinary room temperature. (See tables and 
conclusions for the length of time.) At the end of this time allow water 
from a faucet to run into the vial or test tube until it is nearly full, then 
quickly pour the entire contents into a strainer (an ordinary tea strainer 
is used for this purpose) and wash quickly with water. (If this method 
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is used the work should be done over a porcelain or other acid-resistant 
sink, and the waste acid washed away with water.) Wash for five minutes 
in running water or until the seed is entirely free from acid. The seed 
may be planted immediately or it may be allowed to dry before planting, 
the former process being preferable for small lots of seed. 


RED CLOVER SEED 


The preliminary work on the treatment of clover seed was conducted 
by treating it with acid for only 10 minutes. This treatment, as is shown 
later, did not give so good results as a longer treatment would have 
given. 

The earlier work was on the treatment of some seed obtained from 
the Illinois Experiment Station. This seed was from some of the different 
strains which that station was breeding. Part of the seed from each 
sample had been sown in the field and some of it had given very poor 
germination. This seed was from individual heads from different plants, 
and shows the great variation relative to germination that exists in dif- 
ferent plants. The results of the field trials with these lines are shown 


in Table 2. 
TABLE 2. RED CLOVER SEED 


Tests of germination in field, between blotters, and in sand pots, untreated and treated 
with concentrated sulfuric acid (sp. gr. 1.84) for 10 minutes 


Per cent germination 


Lot no. In field Between blotters In sand pots 


Untreated | Untreated] Treated | Untreated] Treated 


TIGL «oe tcustOe aeeOe ee es ERR Ree 23 16 76 28 68 
ZT? sconces PROS Dee eR Mea 90 48 72 63 69 
MSRM Pecks ee eB wyollaeel ght e Nols 27 14 80 12 68 
102 5 G6 OTERO Ren eee 20 10 84 4 70 
NB B ky & CORRE CRE Ree 27 8 26 5123 23 
GORE erer ee Pee ON y2)'. c:)2% 21h: 13 16 88 20 70 
TSM ccs Si See eRe Oe 10 12 92 3 94 
TID rey dd Re OGL eee ee 20 22 50 32 67 
MCV 2 PCE Mabe WA rcite | <tiotsyiolecd Sa) :o) ais "8 UG) 26 46 29 47 
OH) Boo SENOS LO te FREER 30 22 74 18 85 
Average per cent..... 27 19.4 68.8 DAD | 66.1 


This table shows that seed No. 127 gave a very good germination of 
go per cent in the field test, while No. 184 gave only 10 per cent. Thus 
we see that seed from some plants gives a very high percentage of germi- 
nation, while that from others has a very small amount of seed that 
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germinates readily. The seed from the different plants was handled 
alike in curing and in planting. 

One of the questions arising in this work is whether similar results 
from treated seed would obtain when the test is made in the soil rather 
than between blotting papers. So when this work was undertaken, one 
lot of seed from each of several samples was treated with acid for 10 
minutes and placed between moist blotting papers, while another lot 
was treated with acid in the same manner and then planted in sand in 
pots. At the same time checks for each lot were run. This check seed 
was soaked in water, then placed between moist blotting paper; or, for 
the soil test, it was planted in sand. Since, as stated above, some of 
this seed had been planted in the field at the Illinois Experiment Station, 
the results obtained there will be given also. These results are shown 
in Table 2, under the heading ‘‘ Per cent germination in field.” 


Fic. 78.—Soil tests of treated and untreated clover seed. Seedin pots 1 and 3 untreated. 
Seed in pots 2 and 4 treated 


On examining this table one sees that most of the seed gave a very 
poor germination in the field and also in the checks, whether planted in 
sand or germinated between blotting paper. In several instances the 
check seed gave a lower germination than did the field test. This may 
be explained in part by the fact that the checks were run two years after 
the field test was made. In the case of seed Nos. 127 and 172, a lower 
germination was obtained for the treated seed than the field test gave. 
This is very likely due to the age of the seed. In all cases, with the ex- 
ception of the two mentioned, the acid treatment gave a higher rate of 
germination than did the untreated seed in the field test. Several of 
the lots showed a great increase after acid treatment. Later work showed 
that a longer acid treatment than 10 minutes was better for most clover 
seed, so it is possible that had these samples been treated for a longer 
time a much higher rate of germination would have been obtained. The 
averages for the different kinds of treatment are 27.7 for the field test, 
20.8 for the checks, and 67.45 for the treated seed. The seeds that were 
germinated between blotting papers gave a germination per cent of 
68.8, while those planted in sand germinated at the rate of 66.1 per cent. 
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These results agree so closely that it is evident the treated seeds would 
germinate as well when planted in the soil as they show in the laboratory 
tests. 

The lots of clover seed dealt with in Table 3 were from selected lines 
that were being propagated by an experiment station* in its breeding 
work. The seed of the different lots was grown in 1910 and was threshed 
from the plants after these were thoroughly and carefully cured. After 
threshing, the seed was kept for a time in the laboratory, in ordinary 
homeopathic vials, and later in paper envelopes. The action of sulfuric 
acid on all of these lots of seed experimented with is shown; it cannot 
be said, therefore, that only those lots showing beneficial results from acid 
treatment have been singled out and presented. 


TABLE 3. RED CLOVER SEED 


Effect of concentrated sulfuric acid (sp. gr. 1.83) on germination. (100 seeds used 
in each test) 


Number of seeds 


germinated after Average 
Treatment a of 
Lot no. Soaked in duplicate 
- 5 9 21 tests 
days days days 
Ete Tater 20MM ss ace c es cnae occ oes 19 22 23 
a || iene TAO naine og eooaae oo umedo deo 34 35 36 29.5 
ari. Conc. sulfuric acid’ 30 min.) ./....6 5% 98 98 98 
Ae @ once: cultunie acid. 30 mt oe. ea. 95 95 95 96.5 
5) Cone, sulfiirie acid 60 min. ......... 99 99 99 
61) Cones sulfimie acid(60 mink ~~ 52.222. 97 97 97 98 
io Tan Gera TOO MMI 79 ea cee nes, te 2 2u8 3: 20 22 23 
2a MV abem i2Onminiaen seman fanciers 17 19 19 21 
a0) cone .sulturte acid: Z0)min: = 2). .5.. gI 92 93 
4.1 cone, sulfuric. acid’ 30/min: ...... 2... 94 94 95 94 
5, | Conc sulfunic acid: 60 min... 2.2... : 98 98 98 
6) Cone: sulfuric acid 60 min. =) 22.25: 98 98 98 98 
I-3-1 | Conc. sulfuric acid 15 min.(a)....... 64 66 67 
2a \aConcysultunieacidl T5mins. )2..-- 4: 57 64 65 66 
sale Conc: sulfuric acid 30. mini... ....).- eh 85 85 
A | Cone: sulfuric acid 30 min... 2.25... 78 78 78 81.5 
Fle Cones suliurie- acid 60 min. 2.22.22: 74 a) 77 
Gai Cone, sulfurie’acid.60 min. 2:2... 5... 73 77 | “y | 
Rea EW GCr T20) MING aio) aus, oye be a ole spede & 22 28 28 
Zee VWAGCE:T2O TIM... 2 sisi ar. ns Sates e testes oT 28 | 28 28 
au w@one; sulture acid 30 mins... 05: 76 76 76 
Aaiecone sulfuric acid 20;min..... 0.0.44! 89 89 go 83 
Ful @onc. sulfuric acid GO min’. ..)...0..)..5: 96 96 96 
6 | Conc. sulfuric acid 60 min.......... 97 97 | 97 96.5 


(a) Unfortunately no check without acid treatment was run on this lot. 


* This seed was obtained from the University of Illinois. 


302 BULLETIN 312 


TABLE 3. Rep CLOVER SEED — (Continued.) 


Number of seeds 


germinated after Average 
Treatment ee 
Lot no. Soaked in duplicate 
5 9 21 tests 
days days days 
T=s=1) | *Waterwzomin.. .2.. 2225 ieeepee ee 27, 29 29 
2 \Va\NepbeneOOMANID. 5)... 6 Se. syne yet: Oe 28 28 28 28.5 
3) | Gages ctuane ACIC 30° MUN. sta.0> ee go gI 92 
4 | Conc, sulfuric acid 30 min... . 2.2... g2 93 95 03¢5 
54) Cone: sulfuric acid’ 60 min. 52-2. 22. gI gI gI 
Guile Concasmitimic acid 6Omine eee gI gI gI gI 
1-6-9 4 Witer 1201)... 6 oe een ee 38 39 39 
BN Wieterel 2 OpmiMe..\s.s 5s sine emu 25 25 25 32 
2.1 (cone-cultarne acid 30 min. .7 522-3 - 81 82 82 
4-\ Cone: sulfuric acid 30 min... 5.25% 70% 95 96 97 89.5 
5. | Cone.sulfuric acid 60 min) 5.2 222.< go gI gI 
6 | Cone. sulfuric acid 60 min. ...-...... gI g2 92 91.5 
T-14=1 |" Water izemin..... 22. 0.2. cn sree 49 77 82 
Bale Wetverse Onmmin's 5 .(3. 205 48 Aes ee 47 Tl, 79 80.5 
Ss) cone.sulturic'acid 60 Minin. ssn. : 86 88 88 
GuleConessulinrc acid 60sninee ahaa eee 84 86 87 87.5 


Two checks were run on each lot, excepting Lot I-3. In order to 
compensate for the washing with water which acid-treated seeds received 
to remove all free acid, these check lots were soaked in water at a tem- 
perature of about 20° C. for two hours before being placed in the ger- 
minator. Other lots of the same seed were soaked in concentrated sul- 
furic acid (sp. gr. 1.83) for 15, 30, or 60 minutes as indicated in the table 
above, and thoroughly washed in running water so as to remove all traces 
of acid. All the lots of seed, both checks and acid-treated, were germi- 
nated under similar conditions at the same time, between moist blotters 
in the germinator. 

It is seen in Table 3 that sulfuric acid treatment has been of benefit 
in causing germination in every case in these lots of clover seed. The 
differences in germination between the checks and the treated seed are 
remarkably large in nearly every case. In Lot I-2, where the greatest 
benefit is observed, the checks after 21 days showed an average germina- 
tion of 21 per cent, while the samples treated with concentrated sulfuric 
acid for 30 minutes showed an average germination of 94 per cent and 
those samples treated with concentrated sulfuric acid for 60 minutes 
showed an average germination of 98 per cent. Other lots tested show 
about the same differences between the untreated and the treated seed. 
The least difference is observed in Lot I-14. The checks here showed 
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an average germination of 80.5 per cent after 21 days, while the samples 
treated with concentrated sulfuric acid for 60 minutes showed an average 


Fic. 79.—Red clover seed I-5-2. One hundred seeds of red clover not treated with sul- 
furic acid; twenty-eight per cent germinated after 5 days in germinator 


germination of 87.5 per cent. But even in this case the germination was 


much more uniform in the treated seed, for an average of 85 per cent 
had germinated in these samples at the end of the first five days, while the 


Fic. 80.—Red clover seed I-5-2. Sixty-seven seeds of red clover, shown in Fig. 79, 
which had not germinated after 21 days. These were then treated with concentrated 
sulfuric acid for 30 minutes and placed in the germinator for 4 days. Sixty-fwe 
seeds were then germinated 
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untreated seed after the same time showed an average of only 48 per cent. 
In all other lots, both treated and untreated, the total percentages germi- 
nated after 21 days are not much larger than after the first five days. 

As is seen in Table 3, many of the seeds that did not receive acid treat- 
ment failed to germinate after 21 days between moist blotters. On 
examination, a few of these non-germinated seeds were found to be dead, 
being soft and somewhat decayed. Most of the non-germinated seeds, 
however, were bright in color, and the seed coats were hard and firm. 
Practically all of these bright-colored seeds were really alive, as .was 


Fic. 81—Red clover seed I-5-5. One hundred seeds of red clover treated with concen- 
trated sulfuric acid for 60 minutes. Ninety-one per cent germinated after 5 days. 
Nine “ hard seeds’ remain 


shown by the subsequent tests given them. In order to further test 
these hard, bright-colored seeds, they were taken from between the moist 
blotters and treated at once with concentrated sulfuric acid for 30 or 
60 minutes, after which they were thoroughly washed and again placed 
in the germinator between moist blotters. 

The number of seeds from each lot thus treated is shown in Table 4, 
in the column ‘‘ Number of seeds.’’ Thus, from the lot in Table 3 marked 
I-1-1, 72 seeds were taken for the further treatment shown in Table 4. 
These 72 seeds, as indicated in Table 4, had received the ‘ previous 
treatment’ of being soaked in water 2 hours and remaining between moist 
blotters in the germinator for 21 days. After treatment with concen- 
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trated sulfuric acid for 60 minutes these seeds were again placed in the 
germinator, with the result that 68 of them had germinated at the end 
of 4 days, and 71, or 98.6 per cent, at the end of 7 days. 

From 87 to 100 per cent of the seeds in most lots, treated as shown in 
Table 4, had germinated after 4days. All ungerminated seeds, however, 
were left longer in the germinator and counts were again made at the 
end of 7 and 14 days, with the results shown. 

From an inspection of this table it is seen that Lots I-3-1 and I-3-2 
had been previously treated with concentrated sulfuric acid for 15 minutes; 
and that Lots I-s—(3, 4, and 5) had received such treatment for 30 or 
60 minutes. These seeds after being again treated with acid (with the 
exception of those marked “ D,’”’ which were soft, decayed, and doubt- 
less dead when put into acid) gave 100 per cent germination. 

This would seem to show quite conclusively that treatment of clover 
seed with concentrated sulfuric acid will often hasten germination, or 
will even make germination possible when otherwise it would be much 
delayed or would never occur. 

After these lots of clover seed had been in the germinator 14 days, as 
shown in Table 4, final counts were taken. It was seen that there still 
remained a few ungerminated seeds, which were bright, hard, and appar- 
ently alive. In order to test these few seeds further, a number of them 
were treated again with concentrated sulfuric acid for 30 minutes, after 
which they were thoroughly washed in water and again placed in the 
germinator. The results are shown in Table 5. 

It is seen that every seed except 5 had germinated at the end of 3 days. 
The five not germinated were apparently alive, but were not tested longer. 

These tests, besides showing that sulfuric acid treatment of clover seed is 
often beneficial to hasten and produce germination, show that some seeds 
require acid treatment for a considerable length of time: 15 or 30 minutes 
is sometimes not long enough. ‘They also show the great resistance that 
some clover seeds have to the action of water on their seed coats. Some 
of the seeds experimented with were between moist blotters for 21 days 
without germinating; then they withstood the action of concentrated 
sulfuric acid for 30 to 60 minutes and were 14 days between moist blotters 
without germinating. On further treatment with concentrated sulfuric 
acid for 30 minutes (as shownin Table 5), practically all of these most 
resistant seeds germinated. 


Effect of treatment for different lengths of time 


In order to determine the length of time during which clover seed could 
be left in concentrated sulfuric acid (sp. gr. 1.83) without injury, several 
experiments were tried, the results of which are given in Tables 6 and 7. 
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Two lots of seed were purchased on the open market from seed dealers. 
These lots were grown in 1910 and the tests on them were made in Decem- 
ber, 1910. The lot marked “11” retailed at $11 a bushel, and the lot 
marked ‘‘12’’ at $12 a bushel. Samples of 100 seeds each were counted 
out from these two lots, which samples were soaked in water or in acid 
for varying lengths of time, as shown in Tables 6 and 7. (In no case 
does temperature enter as a factor in the treatment accorded seed. All 
were treated with water and with acid at about the same temperature, 
which was near 70° F. Acid-treated seeds and their checks were handled 
at the same time and placed in the germinator together, except as noted.) 

It is seen in Tables 6 and 7 that the seed experimented with is not 
noticeably injured by treatment with concentrated sulfuric acid (sp. gr. 
1.83) for lengths of time up to 120 minutes. When the seed is left in 
longer, however, injury results to the seed coats and to the radicles of 
many seeds. This is especially true for seed left in the acid for 230 to 240 
minutes. The maximum germination was secured in Lot 12 after acid 
treatment for 10 minutes, but the maximum was only 1 per cent higher 
than for 30, 40, or 80 minutes treatment, and 2 per cent higher than for 
the 120 minutes treatment. The maximum germination in Lot 11 was 
secured from the samples treated with acid 100 minutes, but this per- 
centage is but littlelarger than for lots treated with acid for a shorter time. 

It is seen that these tests were made with lots of seed that germinated 
well when no acid treatment was given. The acid-treated seed, however, 
germinated, on the average, better than the untreated seed, as is shown 
in Table 8; in Lot 11 the difference in favor of the treated being 6.6 per 
cent, and in Lot 12, 3.4 per cent: 


TABLE 8. ReEpD CLOVER SEED 
(Summary of Tables 6 and 7) 


Percentage of seeds treated 


Percentage of untreated with concentrated sulfuric Dif 
Lot no. seeds (checks) germinated acid for 10 to 120 minutes, f it- 
during test (27-29 days) germinating during test (27—| eTence 
29 days) 
CO ears AN ee 83.8 90.4 6.6 
P22 8 evacce 90.5 93-9 3-4 


The lots of seed Nos. 11 and 12 had been handled in a commercial way, 
which is necessarily somewhat different from the method used for seed 
that is kept in the laboratory for experimental purposes. 


Effect of laboratory storage 
Samples of these lots were stored in envelopes in a drawer of a laboratory 
desk for four months, or from December, 1910, to April, 1911. Thesesamples 
were then treated as shown in Table 9, and a germination test was made: 
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The results obtained, as shown in this table, are practically the same as 
those that were obtained in the first test, except, possibly, that the seeds 
treated for the longer times were more injured in the second test. The 
germination of the checks was about the same in each case, which would 
indicate that “‘ hard seeds ’’ are not due altogether to conditions of storage, 
but are probably due to inherent differences. Professor Williams recog- 
nizes this in his letter quoted above, in which he states that 80 to 90 per 
cent of the seed of some plants germinates promptly, while others give 
only 5 to 1o per cent. 


» 


Treatment of old seed 


The question arises, will the sulfuric acid treatment induce better 
germination in old seeds of red clover? In order to test this, some lots 
of old seed were procured and samples from these were treated with con- 
centrated sulfuric acid for different lengths of time, after which their 
germination was compared with untreated check samples from the same 
lots. All the seed, owing to age, conditions of storage, or otherwise, had 
lost largely in viability. The average germination of twenty samples 
from these lots, receiving no treatment, was 4.05 per cent; for twenty 
samples receiving sulfuric acid treatment for 10 minutes the average 
germination was 4.45 per cent. 


Effect of drying after treatment 


When small lots of seed are being dealt with, as is often the case in 
experimental work in which the yield of individual plants or of different 
lines is kept separate, it is possible to plant, immediately after washing, 
the seed that has been treated with acid. With larger lots, when the 
seed is to be sown broadcast or in a seeder, the moist seed must be dried 
before sowing. The question then arises, will the beneficial effects of 
acid treetment of hard seed still be manifest after drying has taken place? 
In order to determine this point, parts of several lots of seed were treated 
with concentrated sulfuric acid for one hour. After thorough washing 
the seeds were dried near a radiator for several days, as shown in Table 10, 
and then germinated between blotters without further treatment. 

The results obtained from these tests are shown in Table 10. Lot I-2 
showed a germination of 98.5 per cent after 5 days drying, as compared 
with 96 per cent secured without drying and with 21 per cent in the check. 
In a similar manner, all the other lots reported on in this table, after 
drying four to six days (i. e., becoming thoroughly dry), germinated 
practically as well as, or better than, the same lots did when drying out 
did not intervene between acid treatment and the germination test. The 
same is true for samples I-4-A and I-s5-(A and B), in which cases 34 
days intervened between the treatment and the test. In every case 
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there was a striking increase in germination over the check, due to the 
treatment. It can therefore be said that, without doubt, the beneficial 
effects of acid treatment of hard seed will still be manifest after drying 
has taken place. Seed, then, which has been treated in quantity for 
sowing, can be dried out after such treatment without decrease in its 
germinative ability. 

Effect of washing after treatment 


The question of method of treating seed with acid, or rather of removing 
the acid after treatment, may now be taken up.. Table 11 is introduced 
here to show the injurious effects on germination of washing with water 
for too long a period after acid treatment. Samples of some of the lots 
reported on in previous tables were treated with concentrated sulfuric 
acid for periods of 1 or 2 hours, and these were then washed in water for 
2 hours and subsequently dried for 5 or 6 days. The germinations then 
obtained are, on the average, quite poor, although there are individual 
exceptions. The seed coat, being softened by the acid, seems to be 
easily injured by the process of washing. It is evident from these tests 
that washing should not be continued, after acid treatment, for a longer 
time than is necessary to remove all acid from the seed, especially after 
the acid treatment has been long continued. 

It may also be stated here that in the opinion of the writers it is seldom 
necessary to continue the acid treatment of any kind of clover seed for 
more than 30 minutes, and 15 minutes is often long enough. It seems that 
different kinds of seed and different lots of the same kind vary somewhat 
in their resistance to the action of acid, and for some lots a longer time 
of treatment is necessary than for other lots. This is a question that 
should be determined for different lots by individual tests. Usually, 
however, 15 to 30 minutes treatment is sufficient, the higher limit for those 
lots that have many hard seeds and the lower limit for those with few. 
When the germination is good in the natural condition, the acid treatment 
is of course unnecessary. 


WHITE, ALSIKE, AND JAPAN CLOVER SEED 


The action of concentrated sulfuric acid (sp. gr. 1.84) on the germina- 
tion of the seed of several species of clover has been determined. The 
results obtained with the seed of white, alsike, and Japan clovers are 
given in Table 12. For the white and alsike clovers used, a treatment 
of 15 minutes gave the best results. For the Japan clover, which was 
unclipped, a treatment of 60 minutes was better. The seed coats of the 
white and alsike seeds were injured by 60-minute treatment and those 
of the Japan seed by treatment for more than 60 minutes. The germina- 
tion of the white clover seed was increased from 76 per cent in the check 
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to 86 per cent for the 15-minute acid treatment, where the maximum was 
obtained. The alsike clover seed was likewise increased from 86 per 
cent to 93 per cent. The germination of the Japan clover seed was 
increased from 74.5 per cent in the check to 89 per cent by the 60-minute 
acid treatment, where the maximum germination was attained. 


ALFALFA SEED 


The action of concentrated sulfuric acid (sp. gr. 1.84) on the germina- 
tion of alfalfa seed has been determined on three different lots. The 
results obtained are given in Table 13. The germination of the check 
of Lot 29988 was 52.5 per cent. By a 15-minute acid treatment the 
maximum was obtained, the germination being raised to 90 per cent. 
Treatments for 60 minutes or longer injured the seed coats of the seed 
in this lot. The germination of the check of Lot 29986 was 56.5 per 
cent, which was raised to 99 per cent and 98.5 per cent by 15- and 60- 
minute treatments, respectively. The seed coats did not here appear 
to be injured by the 60-minute treatment, although injury was done by 
the 120-minute treatment. It appears that these two lots of seed have 
different powers of resistance to the action of acid. A reason for this 
may be found in the column headed ‘“‘ Seeds remaining apparently alive,” 
where the numbers of seeds coming through a 17-day test in the germina- 
tor without germinating or decaying are given. It is seen that an average 
of 31 per cent remained in Lot 29988 and 37 per cent in Lot 29986. These 
lots of seed were tested by the Seed Laboratory of the United States 
Department of Agriculture, with the results that Lot 29988 gave a germi- 
nation of 50.5 per cent, with 41 per cent hard seed; and Lot 29986 gave a 
germination of 43 per cent, with 53.5 percent hard seed. These results 
coincide with the greater resistance shown by Lot 29986 to the action 
of acid. 

The third lot of alfalfa seed reported on in this table was at least three 
years old and was of poor quality, containing much shriveled and inferior 
seed. The check here gave an average germination of 24.5 per cent, 
while the results for the 60-minute treatment were 30 per cent. The 
seed coats were injured by longer treatment. 


SWEET CLOVER 


In some parts of the United States sweet clover (Melilotus alba) is or 
promises to become an important crop, furnishing pasture and hay for 
stock-feeding and also being grown to enrich the soil. The seed is often 
difficult to germinate, however, and a large part usually fails to grow at 
all in dry seasons or in regions of light rainfall. This prevents as wide a 
use of the crop as it might otherwise have. A method, therefore, of 
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hastening and increasing germination of this seed should be of great 
importance to certain sections of the country. 

The results obtained by treating sweet clover seed (Melilotus alba) with 
concentrated sulfuric acid (sp. gr. 1.84) are given in Table 14. This seed 
was grown in central Illinois in 1910 and was handled in small quantity in 
an experiment, having, therefore, the most favorable conditions for curing 
and for drying out thoroughly. The check tests gave an average germi- 
nation of only 4.5 per cent. Treatment with concentrated sulfuric acid 
for 25, 60, and 120 minutes resulted in germinations of 98 per cent, 99 per 
cent, and 99 per cent, respectively. These percentages were raised to 100 
per cent, 99 per cent, and 100 per cent, respectively, by treating the six 
seeds not germinating after 22 days, in tests 3, 4, and 8, with acid for 30 
minutes more and again placing them in the germinator for 4 days. 
The seeds not germinated in the checks, Nos. 1 and 2, after 22 days 
were taken from between the moist blotters and treated immediately 
with concentrated sulfuric acid (sp. gr. 1.84) for 30 minutes. At the 
end of 4 days after these were again placed in the germinator, 182 of 
the 188 seeds treated were germinated, and at the end of 17 days 183 
were germinated, while 5 yet remained ungerminated but apparently 
alive. No further tests were made with these. 

The seed coats of this lot of seed weresomewhat injured by the 120-minute 
treatment, being eaten through in places. Perfect germination took place, 
however, in these cases. In this connection, H. N. Vinall, of the Office 
of Forage Crop Investigations of the United States Department of 
Agriculture, writes concerning. some other lots of seed: ‘‘ You will notice 
that above 30 minutes the seed is pretty badly injured, and our germi- 
nations show that the 15-minute treatment gave the strongest germinations 
in most cases. I am running a duplicate set of seed in which the seed 
treated 30 minutes is giving thebestresults. ‘The seed used had close to 
50 per cent of hard seed in it. Theresultsindicate that farmers will have 
to be cautioned very strongly against handling the sulfuric acid treatment 
loosely, as it appears the seed can be very readily injured by so doing.” 

In order to test the effect of drying out of the seed after treatment with 
sulfuric acid and washing with water, two samples treated with acid for 
one hour were allowed to dry out thoroughly in a warm place for several 
days before they were placed in the germinator. In Table 14 it is seen 
that at the end of 4 days 98 per cent had germinated in one case and 96 
per cent in the other, and after 6 days 99 per cent of the first sample 
had germinated. This result is in accord with those obtained for red 
clover, where the beneficial effects of acid treatment of hard seed still 
obtain after the drying of the seed subsequent to treatment with acid 
and washing with water. 
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With the foregoing results in mind, it is evident that for many samples 
of leguminous seed good results are obtained by the acid treatment. It 
seems possible to devise a method for the treatment of seed on a large scale: 
that is, seed which shows on testing that there is present a large amount 
of hard seed, may be treated by the bushel without any great difficulty 
and thus the germination may be increased. 


WEED SEEDS 


Various kinds of weed seeds are usually found mixed with the clover 
and alfalfa seeds of commerce. Some kinds of these seeds are similar 
in appearance to the commercial seeds, being thus difficult to distinguish 
or separate from them. Black medick and yellow trefoil are of this class. 
Other kinds can be easily distinguished in appearance but are difficult to 
remove. Of this class are the seeds of the dodders, plantains, docks, 
wild carrot, old-witch grass, daisies, and the like. 

It was thought to be of interest and perhaps of value to determine the 
effect of concentrated sulfuric acid on these various weed seeds. In 
case they were killed by such treatment, those difficult to separate could 
then be done away with by this means. Accordingly tests were made, 
the results of which are shown in Table 15. 

It is there seen that the seeds of black medick and of yellow trefoil are 
slightly injured by acid treatment, but even a treatment of two hours 
was not sufficient to kill more than three fourths of the seeds in any case. 
The acid treatment, then, is of no value in removing these seeds from 
commercial seed. 

It is further seen in Table 15 that the germination of the seed of field 
dodder was hastened and increased by the acid treatment, the best ger- 
minations being here obtained after two hours in concentrated sulfuric 
acid. It is rather disappointing to find this to be true, since dodder is a 
very noxious weed. The seed of daisy, wild carrot, and bracted plantain 
were all killed by a 15-minute treatment with concentrated sulfuric acid. 
The seed of sorrel, curled dock, and old-witch grass, were all killed by a 
60-minute treatment with concentrated sulfuric acid. These facts may 
be of some commercial importance. 


COTTON SEED 


While the effect of concentrated sulfuric acid on the seeds of legumes 
was being studied, the question arose of using acid for delinting cotton 
seed and then testing the germination. It was thought that if the seeds 
were not injured by the acid treatment they might be delinted in this 
way, so that they could be more readily separated into light and heavy 
seed and handled much more easily in planting. 
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Dr. H. J. Webber, on visiting a cotton-oil mill at Shreveport, La., 
found that the manufacturers were using sulfuric acid to delint their seed. 
It occurred to him that it might be feasible to delint seed for planting, 
and thus render possible the use of a machine like a corn planter. With 
this in mind he obtained some seed, compared the germination of it with 
that of some untreated seed, and found that the treated seed germinated 
earlier and better than did the check. 


Effect of acid treatment on disease 


" It occurred to the writers that the acid treatment might have some 
effect on anthracnose, the germs of which are carried by the seed. While 
the germination experiments were being conducted there came to hand 
a bulletin from the Alabama Experiment Station, No. 153, by J. F. Duggar 
and E. T. Cauthen. In this bulletin the authors show the results obtained 
for different seed treatments for anthracnose. Sulfuric acid was among 
the treatments tried, the seed being treated for 5 to 8 minutes. The 
percentage of bolls attacked by boll rot for the checks or untreated seed 
was 10.6, while for the seed treated with sulfuric acid only 5.9 per cent 
of the bolls were attacked. Thus the injury due to anthracnose was 
practically diminished by half. It is possible that a longer treatment 
would have given better results. 


Effect of acid treatment on viability 


In order to test the efficiency of sulfuric acid in delinting cotton seed 
and the effect that such treatment would have on the viability of the 
seed, three lots of cotton seed were obtained for trial. Two of these lots 
were obtained from E. T. Coker, of Society Hill, S. C., one of which, 
designated as C og, was of the crop of 1909; the other, designated as C 10, 
was of the crop of 1910. The history of the third lot, designated as C, 
is unknown, but it was similar to the other lots in appearance and in 
amount of lint attached to the seed. 

It was found that the lint could be completely removed from the seed 
by treatment with concentrated sulfuric acid for about 30 minutes to 
1 hour, and further tests showed conclusively that the viability was not 
injured by this treatment. 

As shown by Table 16, the germination of cotton seed is accelerated 
and the total amount germinating (after 20 days) is considerably increased 
by the action of concentrated sulfuric acid for 15 minutes. The germina- 
tion of the check tests, soaked in water for 15 minutes before being placed 
between blotters in order to compensate for the washings that the treated 
seed received, averaged 82.5 per cent at the end of 20 days. The average 
for the two lots soaked in concentrated sulfuric acid was 91.5 per cent, 
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or an increase of 9 per cent for the treatment. Nor was this the only 
advantage attained. The germination of the treated seed was acceler- 
ated very materially. At the end of 7 days, the time of the first count, 
an average of 55 per cent of the treated seeds had germinated, while in 
the check the average was 10.5 per cent. At the end of g days, the 
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Fic. 82.—The solid line represents the germination of cotton seed treated with concen- 
trated sulfuric acid for 15 minutes; the broken line, the germination of the untreated 
seed. (Table 16) 


germinations were 70.5 per cent and 31 per cent, respectively; at 11 
days, 83.5 per cent and 57 per cent, respectively. 

This acceleration of germination is illustrated in the accompanying 
curve, Fig. 82. 

It is seen in Table 17 that Lot C 09 gave in the check tests 90 per cent 
and 97.5 per cent germination, the samples that were soaked in water 
for 24 hours previous to being placed in the germinator giving the lower 
germination. The acid-treated samples vary from 98 per cent to 87.5 
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per cent, increasing from 90.5 per cent for the 15-minute treatment, 
through 94.5 per cent and 95 per cent for the 30-minute and 45-minute 
treatments respectively, to 98 per cent for the 60-minute treatment, and 
falling to go per cent and 87.5 per cent for the 120-minute and 180- 
minute treatments respectively. It is not believed, however, that the 
graduated increase and decrease in germination is of much significance. 

It is seen in Table 18 that lot C 10 gave in the check tests 90 per cent 
and 95.5 per cent germination, the samples that were soaked in water 
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Fic. 83.—The solid line represents the germination of cotton seed treated with concen- 
trated sulfuric acid for 30 to 180 minutes; the broken line, the germination of the 
untreated seed. (Tables 17 and 19) 


for 24 hours previous to being placed in the germinator giving the lower 
germination. The acid-treated samples vary from 93.5 per cent to 99 
per cent germination, the highest germination in this case being for the 
120-minute treatment and the lowest for the 60-minute treatment. 
Germinations of 96 per cent, 95.5 per cent, 95 per cent, and 94.5 per cent, 
were secured for the 180-, 30-, 45-, and 15-minute treatments, respectively. 

In the tests with these lots the total germination of the acid-treated 
seed was about the same as that of the checks. The germination was 
markedly accelerated, however, by the acid treatment. The acceleration 
is represented graphically in Figs. 83 and 84, where the average germina- 
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tion of the check lots, or those germinated after being soaked in water 


for 2 hours, is shown in comparison with the treated lots. 


The treated 


lots include all acid treatments of 30 minutes or over, those treated 15 
minutes not being included, since that time of treatment was considered 


insufficient. The acceleration of germination is quite marked in each lot. 
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Fic. 84.—The solid line represents the germination of cotton seed treated with concen- 
trated sulfuric acid for 30 to 180 minutes; the broken line, the germination of the 


untreated seed. 


(Tables 18 and 19) 


TABLE t9. CoTTON SEED 


Mot@iog) treated... 2.00.7. 
Lot € 09 untreated........ 


Difference in favor of treated 


Number of seeds germinated after 


Pome Totreated. ....0.... 
Lot C ro untreated........ 


Difference in favor of treated 


4 8 10 12 17 23 27 
days days | days | days | days | days | days 
AT 81. S557 I! Metsie 3) |) Cae a) |! Gea 93. 

7-5,)-41-, | 68-5 | 72.5)| 83. | 93-5 | 95.5} 97-5 
40.2 LOLSh |) 1227 5.3 |—1.6 |—2.6 | —4.5 
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ESTs LORS ese 61. 83. 92.5 | 95.5 95-5 
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The data given in Table 19 show the increased number germinated in 
the treated lots over the untreated lots. This is shown graphically by 
Figs. 83 and 84. 

Effect of drying after acid treatment 


The effect of drying the seed after it is treated with acid, and washed 
with water so as to remove the sulfuric acid, is shown in Table 20. It 
is seen that there is a considerable acceleration still manifest in the ger- 
mination 28 days after treatment has taken place. In order to secure 
further evidence on this point, some of the C 1o seed that had been treated 
for 1 hour with sulfuric acid and then washed with water was tested after 


UNTREATED 


TREATED 


\ 


- Fic. 85.—Cotion seed. The lower twenty seeds were treated with concentrated sulfuric 
acid for 60 minutes. The twenty seeds above received no treatment. Germination 
after 4 days 


being kept in the laboratory for about 8 months. A check test of the 
untreated seed from the same lot, which had been kept in the meantime 
in the same room with the treated, was made for comparison. Of the 
untreated seeds 176 were used; of the treated, 116 seeds. The germina- 
tions after 4 days were: untreated, 42, or 23.9 per cent; treated, 112, or 
96.6 per cent. Some of these seeds are shown in Fig. 85. It is believed 
that cotton seed can thus be delinted and allowed to dry out, and that 
the factors which cause acceleration of germination will still remain. 
It seems evident that the advantages to be gained from delinting cotton 
seed are: the acceleration of germination secured; the increased facility 
with which the seed may be separated into light and heavy; the possi- 
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bility of using more improved machinery in planting; and the probable 
killing of anthracnose spores on the seed. 

Since the clover seed was given a soil test, it was decided to do the same 
with cotton seed. With this in mind, two lots of about one gallon each 
were treated with acid, washed with water, and dried, and arrangements 
were made with E. T. Coker, Society Hill, S.C., to grow the seed together 
with some untreated seed of the same lots. This treated seed was planted 
in alternate rows with the untreated, and careful notes were kept by 
Mr. Coker. The seed was planted April 27, 1911, in very dry soil. On 
May 4 Mr. Coker reports, “‘ Cotton cracking the ground, delinted seed 
showing most cracks on all rows”’; and on May 5, “ Cotton partly up, 
delinted seed showing most plants up for every row.’”’ On May tro the 
hills wp were counted, with the following results: 


Treated Untreated 
THGOISCEM or. 3... 2 LL oe eee 75 59 
RAGE OPSCEG Pieces iie + + og 5 niche eR ieee go 83 


On June 8, a count of all plants, both 1909 and 1910, was made with 
the following results: treated, 521; untreated, 485. 

There was noapparent difference in the vigor of the plants from either 
treated or untreatedseed. Mr. Coker states thatif the seed could be delinted 
ona large scale it would take less than half as much seed to plant an acre 
as it does at present. 

SUMMARY 


The results of the foregoing investigations may be summarized in the 
following manner: 

1. Data have been given to show the increase in germination secured 
by treating red clover seed with concentrated sulfuric acid. 

2. Similar results were obtained from sweet clover, alsike, Japan clover, 
alfalfa, and white clover. 

3. The effect of the treatment was stiil apparent after the seed had been 
allowed to dry out before germination. 

4. Many varieties of weed seeds commonly found in samples of clover 
or alfalfa seeds were killed by the acid treatment. The germination of 
other kinds of weed seeds was either benefited by the treatment or was 
not affected. 

5. Cotton seed was easily delinted and the germination thereby increased 
and hastened by the acid treatment. 


RECOMMENDATIONS 


These recommendations are made for the benefit of any who may desire 
to treat seed with sulfuric acid: 
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Materials needed 
The following materials are needed for treating seed with acid: 


For clover or other small seeds in limited quantity: 


Small homeopathic vials or test tubes that will hold the seed easily and 
will give plenty of room for mixing with the acid. 

Concentrated sulfuric acid, of a specific gravity of about 1.84, and recep- 
tacles for same. Either the chemically pure acid or the ordinary dark- 
colored commercial acid gives the same results. 

A needle mounted on a wooden handle, to be used for stirring the acid 
and seed. 

A spatula or section lifter is needed to remove seeds from the strainer 
and place them into the tubes. 

A wire tea-strainer of fine mesh. This will resist the action of the acid 
for several hundred tests. 

Blotters and germinator, or other apparatus for germinating seeds, if 
the seed is not to be planted in the soil. 


For clover or other small seeds in large quantities of a half peck or more: 
Stone jars of two or three gallons capacity, or larger. 
Acid as above. 
A wooden or iron stirring-rod. A broomstick is satisfactory. 
A strainer made by nailing a fine-mesh iron, copper, or brass screen to 
a wooden box. 


For cotton and larger seeds: 


The same apparatus as given above may be used, except that the screen 
or sieve may be of larger mesh. 


Methods 


In order to determine whether acid treatment of leguminous seeds is 
necessary, a germination test should be made. If this shows a low per- 
centage of germination and a large amount of hard seeds that are 
apparently alive, acid treatment will probably be beneficial. The methods 
of treatment advised are as follows: 


For limited quantities of seed: 

When there is only a small amount of seed to be treated, such as the 
seed from a single head of clover or from a single clover plant, amounting 
to not more than a few hundred seeds, the following method may be 
employed: 

Place the seed in a small homeopathic vial or test tube. Pour on 
the seed a quantity of concentrated sulfuric acid equal to about five or 
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six times the volume of the seed. Stir the mixture thoroughly with 
a stirring rod until all seeds are completely coated with the acid. Allow to 
stand for 15 to 45 minutes at ordinary room temperature, the longer 
time being necessary if the percentage of hard seed is high. At the end 
of this time allow water from a faucet to run into the vial or test tube 
until it is nearly full, then quickly pour the entire contents into the strainer 
and wash quickly with water. (If this method is followed it should be 
done over a porcelain or other acid-resistant sink, and the waste acid 
washed away with water.) Wash for five minutes in running water or 
until the seed is entirely free from acid. The seed may be planted 
immediately or it may be allowed to dry before planting, the former 
process being preferable for small lots of seed. 


For seed in large quantities of one half peck or more: 

For larger amounts of seed for sowing in fields the following modifi- 
cations make the above method applicable: 

A stone jar of two or three gallons capacity, or larger, may be used as 
a receptacle in which to mix the seed and the acid, and a wooden or iron 
stick (a broomstick is satisfactory) may be used for stirring. The acid 
may be washed off by pouring the seed and acid into a wooden box whose 
bottom has been replaced by a screen of proper mesh. After draining 
a few minutes, water should be poured over the seed, in large amounts 
at first in order to prevent heating, and this process should be continued 
until all acid is washed away. For larger amounts of seed, which is to be 
sown in a seeder, it will be necessary to allow the seed to dry before sow- 
ing. This may be accomplished by spreading it out on a floor, or other 
suitable place, in a thin layer. 
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THE PRODUCTION OF NEW AND IMPROVED VARIETIES OF 
TIMOTHY* 


HERBERT J. WEBBER 


For several years a somewhat extensive series of experiments in the 
breeding of timothy has been conducted by the Cornell University Agri- 
cultural Experiment Station. These experiments have now advanced 
to such a stage of completion that certain conclusions can be drawn 
regarding the methods of investigation that can best be followed in such 
experiments with timothy, and some idea can also be obtained of the 
probable value of the results to be achieved. It is thought best at this 
time to publish a preliminary paper describing the most important 
practical results obtained and outlining the methods of experimenta- 
tion used. 

A very large number of variations have been cultivated and studied 
in the course of the experiments and a mass of data has been accumulated 
on yields and other characters in different seasons; but the presentation 
of such data will be retained mainly for a future publication, when a 
complete report of the investigations can be made. 


HISTORY OF EXPERIMENTS 


The Cornell experiments in breeding timothy were started in 1903 
under the direction of Professor T. F. Hunt, who was assisted at first by 
Professor J. W. Gilmore and Samuel Fraser. In 1906 Mr. Fraser, who 
had charge of the field cultivations, resigned and his place was filled by 
Dr. C. F. Clark. The writer was placed in charge of the experiments 
in the spring of 1907, and from that time until 1910 he was assisted in 
the work by Doctor Clark. 

Extensive notes on the large number of individuals grown were made 
each year from 1905 to 1907 by Mr. Fraser and Doctor Clark, assisted 
by H. W. Teeter: such notes including yields, height of plant, time of 
blooming, duration of blooming period, and the like. These notes, cover- 
ing the variations in these characters for the same plants in different 
seasons, have been brought together by Doctor Clark in an excellent 
monograph, “ Variation and Correlation in Timothy,” published as 
Bulletin 279 of this station. This monograph is a scientific study of the 
variations and is not suited for general distribution, so that a short dis- 
cussion of the different types of variations observed will be given later 
in this bulletin. 


* Paper No. 28, Department of Plant-Breeding, Cornell University, Ithaca, New York. 
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When the writer took charge of the experiments in the spring of 1907, » 
a large number of plants grown from seed obtained in various parts of 
the United States and in foreign countries were under cultivation. These 
plants were all two to five years of age, were in prime condition for study, 
and furnished abundant opportunity for making selections of different 
types as there were about 17,000 individuals. The writer’s first task 
was to study these numerous plants and determine the types that were 
most likely to prove valuable for general cultivation, also those of greatest 
interest scientifically, as showing the range of variation exhibited by 
timothy in its present stage of evolution. Extensive notes regarding the 
yield of these plants had been taken during previous years but were not 
compiled and summarized, and the selections were thus made on the 
evidence that the writer could derive from a study and comparison of 
the plants in the field. Over two hundred different types were selected 
for further trial as representing interesting characters from a scientific 
or practical standpoint. More types were selected from this mass of 
material in the summer of 1908, but the types selected in 1907 have formed 
the basis of the further experiments. 

Notes were again made in 1907 on all the plants of the early plantings, 
and these notes, with those previously taken, formed the material uti- 
lized by Doctor Clark in his bulletin on ‘‘ Variation and Correlation in 
Timothy,” which was brought together and published in 1910. Had 
it been possible to make this summary of the variations earlier in the 
development of the experiments, it would have been a very valuable 
guide in making the choice of types for the continuation of the work; 
but it is probable, nevertheless, that the majority of the valuable types 
were secured by the careful field studies. 

In his work in connection with these experiments the writer was ably 
assisted throughout the experiments by his head gardener, H. W. Teeter. 
He is also indebted to his associates, Professors H. H. Love and A. W. 
Gilbert, for many valuable suggestions and for the direction of the work 
in his absence from home at various periods. 


TIMOTHY AS AN AGRICULTURAL CROP 


Timothy, scientifically known as Phleum pratense Linn., is one of the 
true grasses. It is said to have been introduced into Maryland from 
Europe, where it is native, by Timothy Hansen about the year 1720; 
thus the name “ timothy,’’ which is most generally recognized for the 
grass in cultivation. It is also frequently known as Herd’s grass, from a 
man named Herd who is said to have found it growing wild in New Hamp- 
shire and begun its cultivation. Timothy has thus been in cultivation 
in this country for nearly two centuries. It is more extensively grown as 
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a hay crop throughout the northern United States than is any other 
plant. It has also been cultivated for a long period in certain parts of 
Europe, but is not used so extensively there as in this country. 

Unlike the majority of our extensively cultivated crops, timothy has 
not been improved by the segregation of different varieties or races. 
Almost all our cultivated plants and animals are represented by numerous 
varieties and breeds. We do not cultivate simply wheat, corn, or apples, 
but we grow Dawson’s Golden Chaff wheat, Leaming corn, or Baldwin 
apples. We have hundreds of different races and varieties of these crops 
that have been bred and selected because of their superior qualities and 
fitness or their adaptability to certain soil or climatic conditions. It is 
well recognized that different varieties of cultivated plants differ in their 
adaptability to various soils, yet when we buy timothy for planting we 
buy simply timothy seed, and not any special variety of known origin 
and value. We know nothing of its special fitness for our farms and 
climate other than that in general timothy does well in our State. If we 
ask for selected seed, what we get is simply seed that has been specially 
cleaned and winnowed or is from a particularly well-cured crop. It is 
clear that such procedure is contrary to the well-known principles of 
agriculture, and if we desire to secure the best possible crops of hay we 
must plant improved varieties adapted to our conditions. 

Hay is the most extensively grown crop in the State of New York, 
and the great bulk of our hay crop is made up of timothy. At present 
no crop means so much to the farmers of New York as timothy, and yet 
timothy remains unimproved. This thought was clear in the minds 
of the experiment station authorities when investigations in the breed- 
ing of timothy were inaugurated. 

Previous to the beginning of the Cornell experiments, little work had 
been undertaken in breeding timothy. Professor Hays,* at the Minne- 
sota Experiment Station, had made some studies of the variations but no 
improved varieties were introduced. Somewhat later, in 1894, Dr. A. D. 
Hopkins,{ of the West Virginia Experiment Station, made selections of 
a number of different types observed in nature and tested their com- 
parative yielding powers. He obtained several different varieties, which 
were placed with the United States Department of Agriculture for com- 
parative trial and distribution. These varieties have been under trial 
by the Department for several years but have not been generally dis- 
tributed. These two attempts, so far as the writer is informed, comprise 
all the work on breeding timothy that had been undertaken in the United 
States prior to the beginning of the Cornell experiments. 


* Hays, W. M. Minnesota Experiment Station Bulletin No. 20 (1892). 
t+ Hopkins, A. D. Proceedings of the Society for the Promotion of Agricultural Science. 1895. Pp, 


29-33. 
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It is clear that the most important problem before hay growers to-day 
is to secure improved varieties that are known to be adapted to local 
conditions and fitted to give the best quality and yields of hay under 
these conditions. Not until good varieties adapted to various regions 
have been secured can we expect any very general improvement and 
increase in the hay crop of the State or of the country. 


METHODS USED IN THE CORNELL EXPERIMENTS 


During its many years of cultivation over extensive areas in various 
parts of the world, timothy has been subjected to widely varying con- 
ditions of climate and of soil, and if different environmental conditions 
tend to cause or induce variations we should expect to find in timothy a 
wide range of variations. In starting to improve any plant, the first 
step in the investigation is to collect the known varieties and as many 
different variations as can be found, and test them comparatively under 
the environmental conditions where our experiments are to be conducted. 
This is done in order to learn which ones are best suited to the particular 
conditions of environment with which we are concerned. ‘Timothy has 
not been segregated into varieties, and the first stage of the breeding 
investigation becomes thus the collection of as many variations as pos- 
sible. The problem of the breeder here is to determine what different 
characters have been originated in the plant in the course of its cultivation, 
and then to find individual plants in which those characters that are most 
desirable are combined. If such plants cannot be found already in exist- 
ence, the breeder must resort to hybridization in order to obtain the 
combination of characters desired. 

In starting the Cornell experiments with timothy, in order to determine 
the range of variation and to procure material from which a selection of 
types could be made, timothy seed was obtained from a large number of 
places in the United States, Canada, and foreign countries. The various 
sources from which seed was obtained and the number of samples from 
each State or country were as follows: 


United States: 


INiew: Worle) i0) pci wie. Sate cs Me. do's She leet) Peper Si ee ee 93 
WISCONSIN. Lc ccc. eietess Sic oo Wie ele a9 GRRE BIS Cee neue een 16 
GO ee eR aes Bialede dase Ghd oR either ree 14 
Pennisylvanmiay) 20. ait liisie esos Ss oe lala Sees ie ae 14 
1M) Ue ail2f- he ee eR LEY toe eth oo SS 6 
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The seed from the different sources was germinated in sterilized soil and 
the plants were grown in small pots in a greenhouse until they had reached 
sufficient size to be transplanted to the field. These first plants were 
planted in the field in the fall of 1903, forty-two plants from each lot of 
seed being grown. In each case these were planted in plats of two rows 
each, the individual plants being three feet apart each way. Every third 
plat of two rows was planted as a check plat with timothy seed from the 
Cornell farm. By setting the plants in rows some distance apart, much 
expense can be saved in their cultivation by the use of horse cultivators. 
In the course of the experiments several distances of planting have been 
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tried. The most convenient arrangement tested was that in which the 
rows were placed four feet apart and the plants three feet apart in the rows. 

The best time to transplant young plants to the field at Ithaca is in 
the fall, preferably between the roth and the 2zoth of September. By 
this time, seeds from selected plants, if planted immediately following the 
harvest, will have produced seedlings of sufficient size so that they may 
be safely transplanted. When transplanted the young plants should 
have two to four leaves, each three or four inches long. 

The best known method of handling the seed of select plants 
is to plant them in flats or small shallow boxes about two feet long, 
eighteen inches wide, and three inches deep. The sterilized soil is placed 
in these flats and the seed sown rather shallow, about one fourth of an 
inch deep, in rows about two inches apart. When the seed is well up the 
plants can be thinned out in the rows and left with a space of about an 
inch between them. By this treatment the seedlings may be grown 
continuously in the same flats until transplanted to the field. The soil 
used in growing the seedlings should contain enough well-rotted and 
pulverized manure to keep the young piants growing vigorously for a 
period of six weeks or two months preceding the transplanting to the field. 

It has been found desirable to transplant to the field rather early in 
September, as it is important that the young plants should have oppor- 
tunity to get well rooted before the weather becomes too cold for growth. 

Young seedlings transplanted in the fall do not produce a very large 
yield the following season, but even the first summer gives an indication 
of the rapidity of growth and comparative vigor of the different plants. 
They must be followed through four or five different seasons, at least, in 
order to obtain a definite judgment of their comparative value. 

In the first lot of plants grown from seed obtained from the different 
sources, there were 298 plats of forty-two plants each, or a total of 12,516 
plants. This number was gradually reduced by the death or accidental 
destruction of some plants (Plate I). 

In the summer of 1905 a certain number of plants were chosen as rep- 
resenting the extremes of certain characters, and open fertilized seed from 
these plants was saved and planted. The characters considered in this 
lot of plants were: 


Heavy yield and light yield. 

Vigor good and vigor poor. 

Coarse stems and fine stems. 

Early bloom and late bloom. 

Short, fine heads and long, fine heads. 
Thick heads and thin heads. 
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Dark nodes and light nodes. 

Panicled heads and simple-heads. 

Tall plants and short plants. 

Broad leaves and narrow leaves. 
Dense habit and spreading open habit. 


Of this planting there were 147 plats, each plat containing two rows of 
sixteen plants each. The whole planting thus contained at first 4,704 
plants, but many of them died, so that this number was soon greatly 
reduced. When the writer made his first observation in 1907 these plants 
were producing their second crop, while those of the first planting were 
producing their fourth crop. Thus they were all of suitable age to show 
their characteristics well and the different characters and character com- 
binations could be studied to advantage. Some of the variations will be 
described briefly under the next heading. 


VARIATIONS IN TIMOTHY 
(See Plates II to V) 


Size and form of plant— The most striking difference observed on a 
casual examination of a number of timothy plants is in the size of dif- 
ferent individuals. Some are very tall and some very short and all 
gradations in size between these two extremes can be found. They range in 
height from about fifteen inches to fifty-five inches, with an average height 
of about thirty-eight inches. This difference is further exaggerated by the 
variation in thickness of various plants. Plants two years old and grown 
side by side may form clumps varying in thickness from four inches to 
eighteen inches, due to the variation in stooling power of the different 
plants (compare Plate III, Fig. 4, and Plate V, Fig. 4). Some plants 
stool abundantly and form numerous culms; others are lacking in vigor 
and form only a few stools and thus develop only a few culms, resulting 
in a plant of small size. In the same way and for the same reason the 
number of culms varies greatly in different plants, varying in plants 
two or three years old from a half dozen up to two hundred’ and 
fifty or more. Plants of the same diameter may also vary greatly 
in number of culms, giving with few culms an open plant (Plate II, 
Figs. 1, 6, and 7) and with many culms a very dense plant (Plate II, 
Figs. 3 and 4). 

The above factors taken together are those that, primarily, make up the 
variation in weight or in yield of hay. Plants of low stature and small 
diameter, with few culms and open, have a low yield; while those that are 
tall and large in diameter, with many culms and dense, give large yields. 
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Yield is thus dependent on several distinct characters that are doubtless 
inherited separately. Indeed, many more factors than the above are 
concerned in determining the yield. 

Another important type of variation is found in the direction of growth 
of the culms. In some plants they grow strictly erect (Plate III, Figs. 4 
and 6), while in other cases they bend strongly outward from the base 
(Plate III, Fig. 3). All degrees of variation between these two types 
can be found in different individuals. In some cases the culms bend at 
the nodes, becoming markedly angular and producing an irregular, 
scraggly plant. This is so marked a character in some plants that practi- 
cally every culm bends outward and finally lies prostrate on the 
ground, not by the breaking of the stem, but by the gradual bending 
outward. This forms the so-called “ lodging plants,” which are in some 
cases very marked types (Plate III, Fig. 1). 

Culms and nodes.— The culms or stems of different plants vary in 
height and number as indicated above, but they also vary in diameter: 
some being thick and large, thus forming coarse. hay, and others being 
slender, forming fine hay. The range in variation is naturally very great 
on the same plant, but on some fine-stemmed plants the average diameter 
of the culms is less than two millimeters, while on other plants the average 
diameter is over three millimeters. The diameter of stem does not seem 
necessarily to be correlated with height, as many tall plants have com- 
paratively small stems. 

A difference of opinion exists among growers and dealers in hay as to 
the size of stems desired in a good type of hay. Hay dealers because of 
the market demands, usually prefer a rather coarse-stemmed hay. while 
most farmers with whom the writer has consulted are inclined to prefer 
fine stems. The true comparative value of coarse-stemmed and fine- 
stemmed types can be determined only by nutrition and digestion anal- 
yses and experiments, but it would seem reasonable to suppose that 
coarse stems of the same height would be likely to contain less woody 
fiber, comparatively, than would an equal weight of fine stems. The fine 
stems, in order to be sufficiently strong and rigid to remain erect, would 
probably require more woody tissue. 

The number of nodes is commonly five and this number very strongly 
predominates; but even on plants having mainly five nodes, usually a few 
culms will have three or four nodes and others six nodes. Occasionally 
a plant is found on which four nodes predominate, and more rarely one 
that has six to eight nodes per culm. 

Considerable variation is also found in the length of the different inter- 
nodes. Usually the lower internodes are short, the middle ones 
longer, and the uppermost very long; but here, as in other characters, 
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there is great variability and individual plants usually have the same 
general type in all culms. 

The character of the basal nodes, bulbs, and method of stooling is 
illustrated in Fig. 86. When the lower nodes are long, as in e, the leaves 
are likely to extend higher on the stem than when the lower nodes are 
short, as in 6, c, and d. There is considerable variation in the size of 


Ey ’ : \ i 


Fic. 86.—Bases of culms showing the bulb development and variation in length of 
lower internode 


bulbs formed by different plants, but this character has not been given 
special attention in the Cornell experiments. 

The nodes in some plants are dark purple or nearly black, and in others 
they are green, like the remainder of the stem, or light yellowish green. 
Various ranges between these two colors are exhibited by different plants, 
and the width of the colored band around the node may also vary greatly. 
The color of the nodes is independent of the color of the stems and the 
other partsofthe plant. Whileinthe majority of the plants the general color 
of stems and leaves before ripening is some shade of green, in some plants 
the stems and parts of the leaves are purplish or reddish. In a few cases 
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this color becomes quite general throughout the plant, showing partic- 
ularly on the stems, nodes, and glumes, and also to some extent on the 
leaves. 

Another peculiar character, of no interest from an economic standpoint, 
is the tendency of some plants to have the stem wavy for an inch or two 
below the head. 

Leaf characters — The number of leaves per culm corresponds to and 
varies in accordance with the number of nodes, although the leaf from 
the first node may decay early and in any case is too low to form a part 
of the crop cut for hay. The bases of the leaves sheathe the stem for 
some distance above the node, and the length of this leaf sheath varies 
considerably on different plants. In some plants in which the upper 
internode is short and the leaf sheath long, the head remains, even when 
mature, partially inclosed in the upper leaf-sheath. In other cases the 
upper internodes may be very long and the leaf sheath short, when the 
base of the head may be eight to twelve inches above the last leaf, leaving 
the upper part of the plant largely leafless. This character gives rise to 
two types of plants, which, in extreme cases, are very markedly different 
in appearance. When the upper internode is very long and the lower 
internodes short, the leaves have the appearance of being clustered at the 
base (Plate IV, Fig. 4); while those plants that have comparatively short 
upper internodes and longer lower internodes have the leaves extending 
well to the top of the plant, giving the appearance of a leafy type (Plate ITI, 
Fig. 6). Which of these characters is the more desirable in a hay type 
may be questioned, but it would seem from the writer’s observations 
that the plant which is tall but has the leaves extending well to the top 
of the culms is much to be preferred. The more the leaves are 
clustered at the base, the more likely they seem to become mildewed 
or rusted and to dry up and fall off early, or to become worthless as 
hay. It would seem very desirable to have the leaves borne as high 
on the stems as possible. The writer thinks, therefore, that this is an 
important point to bear in mind in choosing plants of ideal type. 

The leaves also vary greatly in length and in breadth, some plants 
having long leaves and others short, some having narrow leaves and others 
broad. The broadest leaves are usually comparatively short and the plant 
with the largest leaf surface is apparently one with moderately broad, long 
leaves. The plants giving the largest yields of the best hay apparently 
do not ordinarily represent either extremes of length or width of leaf. 
The leaves on different plants may be more or less rigid or flaccid, may 
stand nearly erect and close to the stem or bend outward and become 
reflexed, may remain flat or be more or less rolled up; but these are char- 
acters that apparently have little relation to the value of a type for 
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practical purposes and they can probably be disregarded in choosing 
plants in selection work. 3 - 

Head characters.— In timothy, as in wheat and oats, y 
wide variation is found in the head characters. The 
most noticeable of these are the variations in length 
and in thickness, but the heads also vary in form of 
apex and of base. The following are the main 
characters that show variation, and in each of the |® 
characters several grades of intermediates may occur: 
The heads may be long or short =——— 
(Fig. 87), thick or thin (Fig. 88), |—ieer 7 
dense or lax, greenish or purplish ots ie 
in color before mature, gray or 
tawny in color when ripe, simple 
or branched (panicled or barbed), 
erect or nodding, and continuous 
or interrupted. The apex and base 
of the head may be either blunt or 
pointed (Figs. 89 and go). A blunt 
apex and base give a cylindrical 
head; a pointed apex and base i= TERS Bans ah BS AB 
give a fusiform head; a blunt Fic. 87.— Variation in length of head 
base and pointed apex give a conical head; a pointed base and 

; Ze blunt apex give a clavate or club- 
shaped head. 

All these shape characters of 
the head are presented in many 
degrees, so that the shape and 
size of head show an almost infinite 
number of forms. Of rather special 
interest are the panicled head and 
the interrupted head. The panicled 
head? (Plate: V7). abigsia)iial net 
uncommon and has been bred into a 
pure race. In this form, which has 
also been called barbed, or branched, 
the rachis, or main axis of the head, 
is distinctly branched. In the inter- 
rupted head a space of greater or 
less extent in the middle portion of 
the rachis remains bare, failing to 
develop spikelets. This peculiar character, which would seem to 
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Fic. 88.— Variation in thickness of head 
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be due to disease or to accidental injury, is apparently a heritable 
character. 

Many other differences of characters would doubtless be found in parts 
of the head, such as narrow 
and broad glumes, but they 
would probably be of no value 
economically other than for 
the differentiation of varieties. 
Indeed, the head characters as 
a whole are apparently of 
little importance from the 
breeding standpoint, other 
than as distinguishing 
varieties or races. The main 
factor of interest is found in 
the relation of the size of 
head to seed production. A 
large head is necessary if large 
seed production is desired, and a medium-sized head if medium seed 
production is desired. The relation of the amount of seed produced to the 
relative yield of hay, the relative yield of nutrients, and the relative yield of 
digestible nutrients per acre, must be determined before a definite policy 
can be formulated with reference to the size of head that the best type 
of timothy should have. No data on this subject are yet available, so 
far as the writer is informed. 
In general, the writer has 
assumed that in a hay and 
forage crop of this nature it is 
desirable to have the nutrients 
largely distributed in the 
stems and leaves, rather than 
concentrated in the seeds. If 
the nutrients are confined 
largely to the seeds and these 
ripen, considerable numbers 
of them may pass through 
the animal undigested and 
thus be lost. Should we favor Fic. 90.— Variation in base of head 
the concentration of the 
nutrients in the seed by selecting types giving large yields of seed, we 
should probably lessen thereby the relative amount of nutrients in the 
stems and leaves. This problem must be thoroughly investigated chemi- 
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cally and by nutrition experiments before any reliable judgment can be 
reached. In the absence of such information the writer believes it to 
be the best policy to direct the selections toward the production of types 
giving only a medium seed production and a large yield of hay of good 
quality. This would mean, in general, that we should select types with 
medium-sized heads. 

It will be interesting to note further in this connection that there is 
a considerable range of variation in the size of seeds, many plants giving 
seeds fully twice as large as those of other plants. It is also well known 
that in threshing some of the seeds come out naked, the glumes 
having been removed. A wide variation in this character is also notice- 
able in different plants. In some individuals the glumes invest the seed 
very firmly and practically all the seeds remain covered with the hulls; 
in other plants the glumes seem to be easily removable and a large pro- 
portion of the seed threshes out hull-less, or naked. 

It would seem that of varieties giving the same yield of seed a large- 
seeded type would be preferable, as a larger quantity of stored nutrition 
to start the young plant would probably give a stronger plant. But 
here, again, further experiments are necessary before a definite con- 
clusion can be stated. 

As to the importance of securing hulled or hull-less seeded types, no 
positive statement can be made. The general opinion prevails among 
timothy dealers that hulled seed is to be preferred, for the reason that 
seed covered with hulls is supposed to retain moisture better and thus 
protect the germ from drying out immediately after seeding and during 
germination. In our own experiments several one-fortieth-acre plats 
sown in the fall of 1911 with hulled and hull-less seed gave, to all appear- 
ances, equally good germination’ and apparently equally good plants. 
No crop has yet been harvested from these plats, so that the final 
comparison cannot yet be given. 

Season of blooming and maturity.— In the season of blooming and ma- 
turity, wide variation is found in different plants. A difference in time 
of blooming of fifteen to eighteen days was found to be exhibited by differ- 
ent plants, and varieties of about this degree of difference can doubtless 
be produced. Indeed, some of the varieties already produced in the 
Cornell experiments differ almost as much as this in their season of bloom- 
ing. The time of blooming is of the greatest importance in a practical 
way and, in general, indicates the period of maturing. The time of cutting 
is largely gauged by the period of blooming, as it should begin immedi- 
ately following the close of bloom if the best yield and quality of hay are 
to be obtained (see appendix to this bulletin). It is important to have 
varieties of timothy differing in season of blooming and maturing, in 
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order that the farmer may use early, medium, and late varieties and 
thereby have different fields maturing at different times. In this way 
he may extend his harvest over a longer period and still have his entire 
crop harvested at the proper period of maturity. In bad harvest seasons, 
when the acreage grown is extensive this may be very important. 

A feature of the season of maturing, distinct from the ripening of the 
seed, is found in the difference of time exhibited by some plants in 
maturing the leaves and stems. Probably in the majority of plants, 
the leaves and stems are considerably dried up and discolored by the time 
the seed is ripe, all parts of the plant apparently maturing at the same 
time. In other and apparently rarer cases, the foliage and stems remain 
green and fresh, retaining their ability to function in assimilation, until 
the heads are dry and the seeds are fully mature. Such types, in our 
experiments, have come to be known as “ green leaf types.’’ This green 
leaf character would seem to be very valuable in a hay type of plant, 
as such plants apparently retain their good quality and digestibility much 
longer than do those plants that dry up early. 

Rust resistance —— One of the very interesting discoveries made in con- 
nection with the Cornell experiments is that different timothy plants 
show great variation in their susceptibility to rust (Puccinia gramints). 
Rust on timothy has not been generally known as a serious malady, but 
one of the first observations made by the writer in 1907 was the very 
great abundance of rust on the experimental plats. This led to extended 
observations and the malady was found to be abundant throughout the 
State. Correspondence brought out the fact that it was also abundant 
in Pennsylvania, the District of Columbia, and Indiana. Observations 
made every year for the last five years in various parts of the State have 
shown that rust is the most serious disease affecting timothy. The vari- 
ation of different plants in their susceptibility to rust indicates the proba- 
bility of securing strains resistant to the disease, and all selections of 
practical types are made with this in view. Indeed, where rust is so 
abundant as it has become in New York during the last five years, 
a heavy-yielding sort is likely at the same time to be largely resistant to 
rust (Plate V, Figs. 1 and 2). 

It seems probable, from our experience, that rust-resistant types of 
almost all forms of plants can be obtained. 

Variations in rapidity of growth— Another interesting factor is the 
rapidity of growth of different individuals. Many plants reach their 
highest yield in the second year and decline thereafter, while other plants 
do not reach their greatest yield until the fourth or fifth crop year. Ap- 
parently those of rapid growth soon die, while those of slower growth 
are longer-lived. How long timothy plants will live when cultivated as 
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individuals is not fully known, but a number of plants in our experi- 
ments are now eight years old and many still appear vigorous. 

This variation in rapidity of growth suggests the advisability of secur- 
ing short-lived, quick-growing varieties for special use in short rotations, 
and other slower-growing types for permanent meadows. 

Variations 1m stooling— The marked variation of different plants in 
their ability to stool, or spread by underground shoots, suggests the 
possibility of securing plants that normally propagate by underground 
stems, suitable for use as pasture types. The majority of the varieties 
stool too near the surface of the ground and are too greatly injured by 
the trampling of stock to form satisfactory pasture types. It is probable 
that types stooling abundantly and rather deeply could be selected, which 
would be far superior to ordinary timothy for pastures. In our experi- 
ments, only slight attention has thus far been given to this problem. 


TYPES OF TIMOTHY VARIETIES DESIRED 


From the above discussion of variations observed in timothy, it will 
have become evident to the reader that almost any type of timothy 
desired can probably be found or produced by careful breeding, as almost 
every character presents numerous variations. In starting the selections 
a careful study of the variation was made in order to determine the com- 
bination of characters that a good type should possess. It was desired 
primarily to secure early, medium, and late hay types that would be good 
yielders. Any perfect plant of these three types, in order to be best 
suited to the purpose, should necessarily possess the following characters 
as nearly in the maximum degree exhibited as could be found combined 
in any existing plant or plants: 


. Highest yield. 
. A tall plant. 
. A broad, thick plant, thus necessarily stooling abundantly. 
. With many culms and dense. 
. The plant must grow erect, showing no tendency to lodge. 
. The plant must have many and large leaves. 
. The leaves must extend well to the top of the plant. 
. The leaves must remain green until well into the harvesting period 
or until the heads ripen. 
g. The plant must be in large degree resistant to rust. 
to. The heads should be of medium size and should develop abundant 
and good seed. 
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All plants selected for practical purposes were examined with reference 
to these characters, and the best individuals, or types, found were selected 
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for further trials. Illustrations of what are believed to be good types 
are shown in Plate II, Figs. 2, 3, and 4, and Plate III, Fig. 6. 

Finally, the nutritive qualities and digestibility of the different types 
should be taken into consideration, but in the first stages of variety for- 
mation in a crop such as timothy these factors may well be neglected. 


TESTING SELECTED PLANTS OF DIFFERENT TYPES 


After a careful study of the variations and the different types 
presented, a large number of plants were selected as representing interesting 
and promising types. The important question then was, whether 
the various individuals showing valuable characters would reproduce 
those characters, or whether they were hybrids and unstable in nature. 
The selection and testing of such variations has formed the basis of the 
experimental work since 1907. 

A study of the progenies grown from open-fertilized seed of plants 
selected in 1905 for special characters was found to show great variation 
and little indication of a transmission of the characters for which the 
plants were selected. Timothy is normally a cross-fertilized plant, and 
when plants are grown in a mixed field, where they are freely crossed 
with all sorts of pollen, this lack of transmission would be expected. In 
1907 a few heads protected from cross-pollination by covering with paper 
bags gave a few good seeds, showing that at least some seed would set 
by self-fertilization. Since that time, each season a considerable number 
of the selected plants have been protected from cross-pollination by 
covering the entire plant with small cloth tents, or by covering certain 
heads with paper bags. In this way self-fertilized, or inbred, seed for 
testing has been obtained from a large number of select types. 

In general, the most satisfactory method is to cover a group of about a 
dozen heads with a twelve-pound manila paper bag, just before they 
begin blooming. In order to insure the pollination of the heads inclosed 
in such bags, they should be shaken thoroughly early each morning during 
the blooming period to aid in the distribution of the pollen over the pistils. 

The test of any particular chosen plant is conducted in the following 
manner: 

1. The selected plant is propagated vegetatively by digging up and 
separating the bulbs that are formed in the stooling of the plant (Fig. gr). 
These are taken in early September and a row of sixteen to twenty-four 
plants grown. These plants, it will be understood, are only transplanted 
parts of the same individual. From such propagation the character of 
the individual can be judged better and a more nearly correct idea can 
be obtained of the yielding capacity of the plant as well as of other char- 
acters. 
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2. Inbred seed is grown carefully in sterilized soil and the seedlings 
transplanted in rows in field plats as above described, in order to test the 
transmission of the characters for which the plants were selected. 

3. As soon as sufficient seed can be 
obtained, plats are sown broadcast in the 
usual way in order to test the yield under 
ordinary field conditions. 

4. As soon as a variety is 
known or believed to be valuable, 
isolated plats are planted from 
inbred seed in order to obtain 
seed for planting larger areas that 
will finally give sufficient quanti- 
ties of seed for distribution. 

A large number of types have 
now been tested more or less thor- 
oughly by these methods and very sug- 
gestive results have been obtained. 


TESTING SELECTED TYPES AS CLONAL 
VARIETIES 


In order to determine whether the different 
types selected in the field for certain 
characters represent inherent qualities or 
merely environmental difference, and also to 
study better the variations and types com- 
paratively, they are tested by the first method 
indicated above. 

In 1907 over two hundred different 
types were propagated in rows by ji 
taking the bulbs and growing them as Ugorn 
clonal* varieties. The examination of (y ( \ 
these rows when they were two, three, 
and four years old showed wonderful 
differences in type and clearly demon- 
strated that the differences first FIG: 91-—Slp from timothy such as is 
observed in the individual seedlings soa aan egy PeOD ORION 
were by no means accidental. Dwarf plants remained dwarf in such 
rows, and giants remained giants. Heavy yielders and light yielders 
maintained these qualities in considerable degree (Plate VI). In the 


* A clon, or clonal variety, is one propagated vegetatively by cuttings, bulbs, or grafts, such as the 
varieties of strawberries, apples, and the like. 
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following table, the records of the average yield per plant by clonal 
propagation in ten light-yielding and ten heavy-yielding rows will give an 
indication of the differences between the various types in this one 
important character. (See Table 1, column headed “ Average yield per 
plant of mother by clonal propagation.’’) 


TABLE 1. SHOWING TRANSMISSION OF YIELD IN TIMOTHY BY CLONAL AND SEED 


PROPAGATION 
Average yield Average yield per 
per plant of plant of progeny 
Era Plat no. mother by clonal Plat no. by self-fertilized 
One P propagation seed propagation 
(ounces) (ounces) 


Light-yielding plants 


12.07 1,797 1.005 25210 2127 

9.03 1,713 1.830 3, 109 3-364 
104.30 1,794 1.982 3,213 4.071 
I91.19 1,785 2.283 3,142 3-143 
811.02 1,728 2.542 3,166 1.925 
128.19 1,799 2.462 Bey 0.966 
211.31 1,792 2.806 2208 1.905 
212.36 1,653 2.811 3,143 4.140 

8.04 3,011 2.941 1,959 3-714 
107 .30 3,033 3.158 1,960 1.182 

Heavy-yielding plants 

271.26 1,660 13.521 3,152 II.455 
887.10 1,620 13.783 1,905 7.600 
875.30 1,752 13.811 3,182 7-915 
224.15 1,619 14.133 1,904 9.000 
860. 30 1,744 14.517 1,934 7-636 
820.2 1,740 15.587 3,206 10.844 
860.25 1,743 15.970 1,931 9.428 
889.31 3,189 16.000 3,190 9.043 
245.28 1,796 16.308 3,215 9.457 
B7aal 1,630 20.274 Spies 7-636 


These tests were made with 16 plants from each individual, the different 
rows being placed 4 feet apart and the plants 3 feet apart in the rows. 
The plants in each row, coming from a single individual and propagated 
as clons, would naturally be expected to show great uniformity, but in 
no other method of testing are the characters of the individual brought 
out so distinctly. Among the 200 types there were no two rows that 
could not be separated one from another by some one or many distinctive 
characters. It would have been possible to construct a botanical key 
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from which any one of the numerous types could have been determined, 
and this has been found to be an almost hopeless task with the races or 
varieties of many of our cultivated plants. The great range of variation 
is well illustrated by the character of yield. Taking the average yield 
for the second and third years of all the 16 plants of one kind, the lightest 
yielder averaged 1.005 ounces per plant and the heaviest 20.274 ounces 
per plant. Among the 200 plants, 5 gave for the two years an average 
yield per plant of one pound or over, while 39 gave average yields of less 
than one half pound per plant. 

It should be clearly recognized that in many cases such characters as 
yield, height, number of culms, and the like, shown by the original plant, 
may not be exhibited in equal degree when the plant is propagated as 
a clonal variety and a number of plants are grown. The one original 
plant may have been grown in a particularly favorable or unfavorable 
place and the rows grown from it may thus be either poorer or better. 
New York soils are very variable and it is almost impossible to distribute 
manure uniformly; and there is thus every’ reason to expect that many 
of the size and yield characters exhibited by the original selections will 
be found to be due in some measure to the local environment in which 
the plant is grown. Some original plants, that were heavy yielders, 
when tested as clonal varieties gave only ordinary yields; while other original 
plants that were medium or even light yielders proved to be heavy yielders. 
The test in rows as clonal varieties is easily made and brings out the 
intrinsic characters of the individual as does no other method. When, 
in a test of this sort on fairly uniform soil, all the plants of a row exhibit 
the same characters and show differences between different rows or 
types, such as are illustrated in Plate VI, it may be taken as 
conclusive evidence that these differences are not due to environment. 
The test of individual selections in clonal rows is thought by the writer 
to be one of the most important steps in judging their comparative 
value. 

On the other hand, a plant that gives very promising indications cf 
value by this test may be of hybrid or mixed parentage and may not 
transmit its good characters by seed propagation. In attempting to 
produce good types, the experimenter would select the most promising 
sorts grown in clonal test plats and would then test the transmission of 
their qualities in seed propagation, using self-fertilized seed. This was 
the next step taken in the Cornell experiments. The various clonal plats 
were carefully studied and compared and the most promising types were 
selected for tests of their transmission by seed propagation. Many types 
of no apparent value, but showing interesting variations, were also selected 
for further testing and inbred seed was obtained. 
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THE EFFECT OF SELF-FERTILIZATION ON VIGOR 


In timothy, as in other crops, it is necessary to inbreed or self-fertilize 
different individuals that are chosen as representatives of good types, 
in order to test the heritability of the characters for which a plant is selected 
and to secure seed true to the type for propagation. In almost all plants 
that are normally cross-fertilized, self-fertilization ordinarily results in 
considerable loss of vigor; and it is important to know what result, if any, 
timothy gives under such treatment, as a guide to one’s judgment of the 
yield of progenies that have been so treated. In a number of cases in our 
experiments, self-fertilized seed has been grown immediately beside open- 
fertilized seed of the same individual. The open-fertilized seed used in 
such cases would thus have been cross-fertilized in the degree usually 
present in seed produced under ordinary field conditions. These yields 
compared with one another give a clear indication of the effect of inbreed- 
ing. In the following table are given the results of nine such tests with 
different types, each test including the average yields of about twenty- 
four plants for the second and third crop years: 


TABLE 2. SHOWING COMPARATIVE EFFECT IN TIMOTHY OF OPEN-FERTILIZATION 
AND SELF-FERTILIZATION ON THE AVERAGE YIELD PER PLANT OF PROGENY 


Yield of Yield per Yield per Yield per 
original plant clonal plant open- plant self- 
Plant no. plant propagation fertilization fertilization 
3-year average | 2-year average | 2-year average | 2-year average 
(ounces) (ounces) (ounces) (ounces) 
BR 2K 11.680 8.409 5.696 4.739 
12.35 8.693 5.000 3.043 B23 
15.25 9.440 5.000 5.533 2.721 
63.01 7.147 Q.292 4.958 4.889 
245.22 12.800 8.625 6.267 4.769 
Ase 9.600 Day 5 20 10.667 11.455 
278.40 5.013 10.513 10.000 7.244 
291.19 10.080 9.792 8.250 3.758 
Same number ewes | wcioatete 8.250 3.384 
another plat 
Total weight...... 74.453 70.152 62.664 47.190 
Average weight... 9.307 8.769 6.963 acyl} 


In the above table the average yield of the original plant for three 
seasons is given in the second column. In the third column is given the 
average yield per plant for two seasons when each type is propagated in 
clonal rows. Each of these cases includes the average yield of 16 plants 
for the second and third crop seasons. In the fourth column is given the 
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average yield per plant of the progeny of the same plants from open- 
fertilized seed, each case being the average yield per plant of about 
twenty-four plants for the second and third crop seasons of their growth. 
In the fifth column is given the average yield per plant of the progeny 
from self-fertilized seed, in each case being the average yield per plant 
of about twenty-four plants for the second and third crop seasons of their 
growth. 

It will be seen from an examination of the table that in the majority 
of cases the original plant gave a larger average yield than did the clons 
of the same plant; the clons a larger average yield than the open-fertilized 
seed plants; and the open-fertilized seed plants a larger average yield than 
the self-fertilized seed plants. The average yield per plant for all types 
tested was: for the original plants, 9.307 ounces; for the clons, 8.769 ounces; 
for the open-fertilized seed, 6.963 ounces; and for the self-fertilized seed, 5.243 
ounces. The open-fertilized plants thus gave an average yield for all 
cases of 1.72 ounces per plant more than the self-fertilized plants. In 
two instances the yield of the selfed-seed progeny exceeded that of the 
open-fertilized progeny, and doubtless such cases may be expected to 
occur occasionally. While the general loss in vigor from inbreeding is 
considerable, ordinarily not more than one inbreeding is necessary in 
order to obtain a fairly uniform type, and when open fertilization is allowed 
in the type later it is thought that the original vigor will be regained. 
This point, however, has not yet been thoroughly tested. 

In making the first selections it was feared that the reduction in vigor 
from inbreeding might prove a serious obstacle in the prosecution of the 
experiments, and the scheme was tried of attempting to choose unrelated 
seedlings exhibiting the same characters and general type, which could 
be crossed together in producing a fixed type. In such tests the two 
plants of the same type were planted close together in short clonal rows 
so that the entire plat could be covered by a tent during the blooming 
period, thus allowing the plants to interbreed freely. All such trials were 
failures, as in every case the two types selected proved to be of different 
germinal constitution and the progeny showed no general similarity of type. 


TESTING THE TRANSMISSION OF TYPE IN SELECTIONS WHEN GROWN 
FROM SEED 


(See Plates VII and VIII) 


In 1908 and 1909 test rows of plants from inbred seed of a considerable 
number of different types were planted, and in many cases by the side 
of these were grown, for comparison, similar rows from open-fertilized 
seed and from clons of the same original plant. Here, as in all other 


360 BULLETIN 313 


cases, the seeds for planting were germinated in sterilized soil and later 
transplanted into the field. In the majority of cases in these plats, twenty- 
four seedlings from each type were grown. 

These plants had reached sufficient age in 1910 and 1911 to enable a 
safe judgment to be made as to the general transmission of the characters 
for which they were selected. The writer is now able to state definitely 
that a very large number of the variations selected have transmitted 
their characters in marked degree. Indeed, many of the types appear 
to be fully as uniform as the varieties of wheat or corn that we have 
in cultivation, and are as nearly fixed in type as are ordinary 
commercial varieties. As would be expected, however, many of the 
types selected proved to be of hybrid nature and such types broke up and 
frequently gave very numerous types. In some cases the variations 
among the seedlings from one original plant were so numerous that no 
similarity to the original plant could be discerned. 

The factor in which most interest centers is the transmission of yield 
and of those characters on which yield depends. While some of the plants 
that were heavy yielders in the clonal tests failed to transmit this quality 
to any marked degree, in general the light yielders in the clonal tests were 
light yielders by seed propagation and the heavy yielders in the clonal 
tests were heavy yielders by seed propagation. In Table 1 (page 356) are 
given the average yields from second and third year crops of ten of the 
lightest- and ten of the heaviest-yielding clonal types, and similar two- 
year average yields of the seedlings grown from them. It will be seen 
from this table that light-yielding plants gave light-yielding progenies, 
heavy-yielding plants gave heavy-yielding progenies. There is of course 
considerable variation, and occasionally a plant tested as a light yielder 
in the clonal plats would give a good yield in its seedlings. By an exami- 
nation of all the plants that were tested for their yields as clons and by 
seed propagation, it is clear that, in general, as the yield of the clons 
increased the yield of the seedlings increased. 

This is illustrated graphically in Fig. 92. In this figure, the ascending, © 
heavy, solid line represents the yields of 100 individuals tested as clonal 
varieties, and the broken line the yields of the seedlings from inbred seed 
of the same individuals. The yield is indicated by the height from the 
basal line, each horizontal line representing one ounce. The plants were 
arranged in order of sequence of average yield of clonal plants for two 
years, and each dot represents the average yield of five such plants. The 
first dot at the beginning of the solid line on the left represents the average 
yield of the five lowest-yielding original plants as shown by their clonal 
tests, and the next dot the average yield of the next five in order of yield, 
and so on throughout the series. The circles on the broken line represent 
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the average yield of the seedlings from the same five individuals repre- 
sented by the corresponding dots on the solid line. 

From a study of this graphical illustration of the comparative average 
yields, it will be seen clearly that as the yield of the clons of an individual 
increases, there is also, in general, an increase in the average yield of the 
inbred progeny of these individuals. It is also interesting to note that the 
average yield of the inbred progeny does not increase nearly so rapidly 
as does the yield of the clonal plants; in other words, there is considerable 
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Fic. 92.—Diagram shcwing the comparative yields of roo different types grown 
as clonal varieties, with the same types grown from inbred seed. Black 
line—clonal yields; broken line—yields by seed propagation 


regression in the yield of the progeny. This is also shown in the com- 
parative transmission of yields of ten light- and ten heavy-yielding plants, 
as appearsin Table 1. Here it will be seen that, in general, the ten lightest- 
yielding original plants have given rather heavier-yielding progenies; 
the regression being positive and toward the mean yield of the species, 
which is much greater than the yields of these ten plants, selected as 
extreme illustrations of light yielders. In the ten heavy-yielding plants, 
selected as extremes of this character, the progeny yields are much below 
the yields of the original plants, there being a marked negative regression 
toward the mean yield of the species. 
19 
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There are two factors acting here that make this regression appear more 
marked than it really is. In the first place, plants propagated by bulbs, 
as clons, start more rapidly than do seedlings and produce larger plants 
as a result; so that the yields in the second and third years, which are 
taken in all cases in these experiments in comparing plants, are rather 
larger for clonal plants than for seedlings of the same age (Table 1). In 
the second place, in this diagram of comparative yields the seed propagation 
was all from self-fertilized seed and there is a considerable loss of vigor due 
to this cause. (See the preceding section, p. 358, Table 2.) If the proper 
correction for these two factors could be made, it is probable that the 
increasing yield in the original plant would be followed, on the average, 
by about an equal increase in the yield of the progeny. 

lt is not necessary for our purpose in this bulletin to discuss the trans- 
mission of all characters in detail. It is necessary only to state that such 
characters as height and diameter of plant, number of culms, and other 
characters influencing yield, were transmitted in very much the same 
degree as was yield. In many instances such characters as long leaves, 
broad leaves, large heads, small heads, branched heads, and the lke, were 
exhibited by all the seedlings, showing that the parent plants were pure 
with reference to these characters. 

In many cases the careful examination of the seedlings grown from 
different types showed that all the main characteristics had been inherited 
and the types could be considered as practically pure races. As an illus- 
tration, one of the original plants (Plate II, Fig. 4) selected as valuable 
formed very large and dense, strictly erect plants, which were leafy well 
to the top and very late in season. The whole appearance of this plant 
was very characteristic and every plant in the clonal test row showed the 
same characteristics and was uniformly good. Inbred seed of this 
plant produced progeny that were exceedingly uniform in all their 
characters and were so nearly like the original plant that they might 
easily have been mistaken for a clonal row. This uniformity of type 
transmission can be seen by an examination of Plate VII, Fig. 2, right- 
hand row. We may safely conclude that we have here a type which 
reproduces its characters true, and which, if valuable, could be sent 
out immediately as a distinct new race or variety. 

A large number of plants differing widely in their characters were found 
to reproduce similarly true to type, and thus these may be considered as 
so many distinct new races or varieties. The further problem in con- 
nection with such races is to determine whether the high-yielding, good- 
quality sorts selected from the above tests will continue to show the same 
characters when they are sown broadcast and grown as is timothy 
ordinarily. The experiments outlined have shown that timothy, as 
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ordinarily grown, 1s composed of very many different types; and that by 
the isolation of the various types and by inbreeding, many of them are 
found to transmit their characters and are thus to be considered as dis- 
tinct races. 


TESTS OF NEW VARIETIES OF TIMOTHY 
See Plate IX) 


We have described above the process by which a considerable number 
of new timothy varieties have been produced. When grown in rows, 


lic. ¢3.— Bundles of different types cf timothy showing the comparative cuts from different 
rows of selfed pure types 


one plant in a place, some of these varieties gave very large yields 
in comparison with other varieties and would seem to be of value 
(Fig. 93). The practical grower, however, will immediately inquire 
whether these qualities or differences in yield are shown when the 
various sorts are grown in the ordinary way by broadcast sowing; for 
of what value are they unless their good qualities are maintained 
under ordinary methods of culture? 

Seventeen of the new types were selected for trial and plats were 
sown with open-fertilized seed. The seed was taken from rows of these 
varieties propagated from bulbs and, while not isolated, they were very 
much less subject to crossing than when one plant of a new type stands 
alone in a mixed field. The later experience with the plats grown from this 
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seed demonstrated that there was little crossing, as the plats of the dif- 
ferent sorts clearly exhibited their various characters, such as lateness 
and earliness, color and form of head, and the like. The plats were 1 rod 
wide and 4 rods long, thus containing one fortieth of an acre, excepting 
in the case of four varieties, of which a shortage of seed necessitated using 
smaller (4 rod wide) plats. These plats were sown about the middle of 
September, 1909, the same comparative rate of seeding, 16 pounds per 
acre, being used in each case. Every fourth plat was used as a check 
and planted with seed of ordinary timothy. The seed for the check plats 
was purchased from a local seedsman and was the best timothy seed that 
he supplied to his trade. As uniform a piece of soil as could be obtained 
was selected for these tests and was lightly manured before the seeding 
at the rate of 10 tons of stable manure per acre. 

From a study of Table 3 (page 365) it will be seen that in ro10 three of 
the new sorts, 1,841, 1,849, and 1,853, produced less than the yields of 
their estimated checks, but that in the other cases the yields were much 
in advance of the checks. In this year all the 17 new sorts gave an aver- 
age yield of 7,451 pounds per acre, while all the check plats gave an 
average yield of 6,600 pounds per acre. The new varieties, even including 
the three low yielders, gave an average increase of 851 pounds per acre. 

In 1911, which was in general a less favorable season for timothy than 
was 1910, all the new sorts showed substantial gains over the checks. In 
this year the average yield of allthe 17 new sorts was 7,153 pounds per acre, 
while the check plats gave an average yield of only 4,o91 pounds per 
acre. The new varieties in this year thus gave an average increase per 
acre of 3,062 pounds, or over one and one half tons per acre. The reason 
for the decrease in the check plats in the second season is clear to one 
who has followed this work. Ordinary timothy rusts badly and, owing 
to lack of vigor, is comparatively short-lived. <A large part of the decrease 
is due to these causes, but it is also due in some measure to the poorer 
season. On the other hand, the new varieties were selected for vigor, rust 
resistance, and ability to stool, and they would naturally increase in size 
for three or four years and would gradually cover the ground more thickly. 
Clearly, these varieties were cut down by the poor season, or they would 
have given a better yield the second year than the first. Throughout 
this experiment, which was made as uniform as possible for every plat, 
the new varieties have clearly shown their superiority over the ordinary 
timothy in greater height and in thicker development on the ground. 
(See Plate [IX and Fig. 94.) 

Furthermore, it is important to note that the hay produced by the new 
varieties was apparently of superior quality to that from the check plats. 
Several hay dealers who were expert judges of the quality of hay visited 
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TABLE 3. SHOWING YIELDS PER ACRE OF FIELD-DRIED Hay IN I9I0O AND IQII 
OF 17 NEW VARIETIES OF TIMOTHY IN COMPARISON WITH 
ORDINARY TIMOTHY * 


1910 yield in pounds 1911 yield in pounds 
Check . Check : 
. : Gain : : Gain 
Plat no. | Parent no. Yield yield in yield Yield yield | in yield 
per acre | per acre per acre | per acre 
estimated | P&T 4¢T© estimated | P&T ere 
Cr 1,831 Check 5,280 5,280 5,400 5,400 
TO32 1,606 6,720 5,410 i 5 itt) 6,880 5,050 1,830 
1,833 1,611 7,000 5,540 I, 460 7,760 4,700 3,060 
1,834 1,620 6,680 5,670 1,010 7,040 4,350 2,699 
C 1,835 Check 5,800 5, 800 4,000 4,000 
I ,836 1,627 7,680 6,000 1,680 8,320 3,990 4,330 
1,837 I ,629 8,320 6,200 2,120 8,080 3,980 4,100 
1, 838 1,630 7,600 6, 400 I, 200 7,320 3,970 3,350 
(Ce 1-830 Check 6,600 6,600 3,960 3,960 
1,840 1,653 7,440 6,790 650 7,680 4,050 3,630 
1,841 1,668 6,040 6,980 —940 7,160 4,140 3,020 
1,842 1,671 7,640 7,170 470 7,240 4,230 3,010 
C 1,843 Check 7,360 7,360 4,320 4,320 
1,844 1,676 8,200 7,260 940 8,280 4,140 4,140 
1,845 1,684 7,280 7,160 120 6,920 3,960 2,960 
1,846 I ,687 7,600 7,060 540 6,080 3,780 2,300 
C 1,847 Check 6,960 6,960 3,600 3,600 
1,848 1,715 8,000 7,120 880 8,040 3,560 4,480 
1,849 1,722 7,240 7,280 —40 6,280 3,520 2,760 
1,850 1,743 7,520 7,440 80 5,880 3,480 2,400 
Gee 1,851 Check 7,600 7,600 3,440 3,440 
1,852 1,745 | Road put through this plat 3,560 
1,853 1,748 6,520 7,440 —920 5,280 3,680 1,600 
1,854 TEI 9,200 7,280 1,920 7,360 3, 800 3,560 
Crear 855 Check Out 3,920 3,920 
Average yield, 17 new| 7,451 lbs. per acre 7,153 lbs. per acre 
SOE DS Mere. sieredte aieeels 
Average yield, checks.| 6,600 lbs. per acre 4,091 lbs. per acre 
Actual average in- 
GREASCKe eM che teat *851 lbs. per acre 3,062 lbs. per acre 


*In the above table the column headed ‘‘ Check yield per acre estimated ’'’ may need explanation. 
The comparison of two plats grown side by side may not be fair, as the land changes somewhat, even in 
one rod. We desire to get as nearly as possible an estimated check yield for each plat of what the check 
seed would have given if sown in that plat. Taking a specific illustration, in ro1o0 Check Plat 1,831 
yielded 5,280 pounds per acre, and the next Check Plat, 1,835, gave 5,800 pounds per acre. Evidently 
for this season the land is getting better as we proceed toward the second Check Plat, 1,835. The dif- 
ference between the two checks is 520 pounds. In every four plats there is one check and one fourth of 
520 pounds is 130 pounds. Now if we add 130 to the yield of Plat 1,831 we get the estimated check yield 
for Plat 1,832, which is 5,410 pounds. Adding 130 pounds to this gives us 5,540, the estimated check 
for Plat 1,833. This will probably make the method clear. The correction number between each two 
checks will obviously be a different number in most cases. 
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the plats during the season. They stated without reservation that the 
quality of hay produced by the new sorts, owing to the retention of a 
fresh green quality and leafiness, would be superior to that on the check 
plats of ordinary timothy. This apparent superior quality is due in the 
main to the greater rust-resistant character of the new sorts and to the 
fact that the majority of them were selected as “ green leaf ”’ types, that 
is, possessing the ability to retain their leaves and stems green until the 
heads have become fully mature. This character is doubtless due in 
large measure to the inherent vigor of the types and to their resistance 
to rust. 

At the time of harvesting the broadcast plats, the difference in green- 
ness between the selected types and the ordinary timothy on the check 
plats was very noticeable. A much larger proportion of the basal and 
lower leaves was dried up and dead on the check plats, which was clearly 
not due to greater earliness of the ordinary timothy. 

The various new types in this test differed considerably in season of 
maturing, some being early, others late, and others mid-season. While 
there was much variation as to time of maturing among the plants on 
any plat and, in general, the differences were clearly shown, the plats of 
the selections ripened much more uniformly than did the ordinary timothy 
on the check plats. In view of the great importance of cutting timothy 
at a certain stage in its development, which will be discussed in an ap- 
pendix to this paper, it would seem to be important to have the crop matured 
as uniformly as possible in order to secure the best yield and the best 
quality of hay. Up to the present time no attention has been given to 
this very important factor in growing timothy hay, as we have had no 
different timothy varieties to compare. 

The comparative yields as given for two years in Table 3 may profit- 
ably be more carefully analyzed. It is not to be expected that all the 
types selected as promising will prove equally good. Indeed, we should 
rather expect that some will fall down and prove worthless. The most 
surprising thing in this experiment is the uniform superiority of all the 
new types tested. It is interesting, however, to note the variation in 
the yield of the new types. In the column showing gain in yield for 
1910, it will be noticed that three varieties gave an increase in yield of 
over 1,500 pounds per acre, and these three varieties were among the 
heaviest yielders in 1911. While the average gain in yield per acre in 
Ig11 was only slightly more than 13% tons per acre, being 3,062 pounds, 
four varieties gave over 2 tons per acre. In this year the six best-yielding 
sorts in comparison with their corresponding check plats gave an average 
increase of 4,040 pounds per acre. Naturally, for new varieties or races 
for general propagation we should select the very highest yielders among 
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our new types, and in this experiment we should select possibly the six 
or eight highest yielders for further trials on different soils. 

These trials in broadcast plats, together with the tests of the same types 
in clonal rows and in rows from self-fertilized seed, give us a good basis 


Fic. 94.—Row on right No 10916, grown from selfed seed cf a select type; row on left, 
No. 1917, grown from gocd commercial seed 


for a preliminary decision as to the best sorts among those under trial. 
If a type has stood high in the yield of a good quality of hay in all these 
three methods of testing, it is believed that it may with reasonable safety 
be judged as a good race, at least for local use on the same type of soil 
as that on which the selections have been made. On this basis of judg- 
ment the half dozen best races, which in our experiments have been found 
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to breed true to type and which have given superior yields in clonal rows, 
inbred seed rows, and broadcast plats, have been chosen as worthy of 
presentation to the public as superior new varieties. These will be prop- 
agated as rapidly as possible and will be distributed to farmers of the 
State as soon as sufficient seed can be produced. 

It must be recognized that these varieties have not been tested on 
various soils and it is possible, and even probable, that some of them 
may fail to give good results under other conditions. Trials of a number 
of types are being made in different parts of the State and these will 
probably give next year some hints of what can be expected; but the final 
value of a new race of any plant can be determined only by its success in 
extensive commercial cultivation over wide areas. The breeder’s intro- 
duction of any variety or race, though based on the most careful experi- 
mental trials, must nevertheless be an experiment and only after a number 
of years of general cultivation can the true value of the variety be 
determined. 


METHOD OF ISOLATING A PURE TYPE AND MULTIPLYING THE SEED 


In the Cornell experiments, two methods of isolating a pure type have 
been pursued. In the first method, when the test of a type in rows grown 
from inbred seed shows that the type has reproduced its important 
characters and can be considered as a fixed variety, good typical plants 
in the trial rows are selected and their heads bagged in order to procure 
self-fertilized seed. Following this, the selfed seed is grown in sterilized 
soil and the little plants are transplanted at the proper time into small 
plats, which are placed so that they will be at least one hundred feet, or 
preferably a greater distance, from one another and from any other 
timothy. Rye, or some other tall crop that will tower above them when 
they are in bloom, is then grown around these plats (Fig. 95). In 
such plats the individual plants have been placed 18 inches apart each 
way, which arrangement allows of some cultivation at first and gives 
sufficient distance for each plant to develop separately so that the plat 
can be examined carefully before flowering and all inferior or off-type 
plants pulled out. 

The second method used is similar to the first, excepting that clons 
are used instead of inbred seed. By this method, when a type grown in 
test rows from inbred seed is seen to come true to seed and represents 
practically a fixed race, good plants, typical of the type, are selected from 
the test rows and dug up at the proper time and the bulbs used in 
planting an isolated plat in a rye field. Seed from these small isolated 
plats will be produced in sufficient quantity to sow larger broadcast plats 
from which still larger quantities of seed will be obtained. 
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The isolation of the fields from which seed is to be taken must neces- 
sarily form an important factor in the seed production of timothy varieties. 
Timothy is naturally cross-pollinated to a considerable extent, the pollen 
being carried by the wind; nevertheless, observations during the experi- 
ments have shown that a considerable part of the seed naturally produced 
is evidently self-fertilized. While no distance of isolation that is practi- 
cable under ordinary conditions would entirely prevent the possibility of 
crossing, it is believed that one to two hundred feet, if accompanied by 


Fic. 95.—An isolated plat of a pure strain, planted in a rye field to protect it from 
pollination with other types 


some barrier that may be formed by a surrounding taller crop, such as 
rye, will give sufficient isolation in seed production for practical purposes. 


PROBABLE VALUE OF THE NEW RACES PRODUCED 


It may seem surprising to those unfamiliar with plant-breeding prin- 
ciples that such striking results as are shown in Table 3 can be obtained 
in so short a time. It is truly rather remarkable, but is in no sense a 
greater increase than would be expected under the conditions. When it 
is remembered that timothy is one of the crops most generally grown in 
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the civilized countries of the world and that it has been cultivated for 
about two centuries under very widely differing conditions of soil and of 
climate, we can see that every opportunity possible has been furnished for 
the stimulation of variations. Weknownowthata variation once produced 
is rarely lost in nature, but usually is added to the total character 
variations of the species. Through many years and over millions and 
millions of acres, among countless billions of plants, these variations 
have been accumulating, with no attempt having been made to isolate 
them and use the best for the foundation of improved races for cultivation. 
Is it any wonder, then, with this great accumulation of material, that by 
selecting the best variations we get races that yield nearly double the 
product obtained from the mixture of all sorts of types? Suppose, for 
comparison, apples had not been bred for the last two centuries and we 
had a forty-acre orchard planted with all sorts of variations taken at 
random, including the worthless wild types and all other sorts such as 
would have been produced in this period of cultivation without selection. 
What would be the comparison of value between the crop of such an 
orchard and the crop from a similar forty-acre orchard planted with 
Northern Spy or with any one among several hundred of our good modern. 
varieties? The crop from the unselected varieties would in large measure 
be wholly unsalable in our modern markets. Probably not more than 
one sixth of the crop could be sold for any purpose and it is doubtful 
whether even one tree on the forty acres would produce a crop that could 
be compared with the fruit of our modern sorts. If we compare the 
results obtained in timothy, therefore, with a similar illustration in apples, 
we can readily see that the timothy results as obtained in the experiments 
described above are no greater than, if as great as, we might expect. 
Indeed, the writer feels that only a beginning has been made up to the 
present time. 

Hay is one of the largest agricultural crops of the United States, out- 
ranking all other crops except corn in total value of production. In 
tgto, according to the statements issued by the United States Department 
of Agriculture, there were grown in the United States 45,691,000 acres 
of hay, which yielded a crop having a farm valuation of $747,769,000. 
No statistics are available from which we can determine what proportion 
of this hay was timothy, but the writer believes we may safely conclude 
that at least one third of the entire hay crop of the country is timothy. 
If this is true, the timothy crop of the United States in 1910 had a 
valuation of over $249,000,000. In the two years during which tests 
have been made, the 17 new sorts gave an average increased yield of 
slightly over 36 3/5 per cent above ordinary timothy. A 36 3/5 per 
cent increase in the valuation of the timothy crop as above estimated 
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would give over $90,000,000 as the estimated annual gain in value that 
would be obtained if equally good new sorts could be used throughout the 
country. 

In the State of New York timothy is particularly important, as hay 
is by far the greatest agricultural crop grown. According to statistics 
given by the United States Department of Agriculture for 1910, New 
York grew in that year 4,811,000 acres of hay, yielding 6,351,000 tons, 
which was valued at $87,009,000. If half of the New York hay crop 
was timothy (and this is thought to be a fair estimate) New York grew in 
1910 a timothy crop that had a valuation of $43,504,500. If now we 
could extend the cultivation of the best of these new races all over the 
State of New York and they would give an increase of 36 3/5 per cent 
in yield, which was obtained as an average for the 17 new races for two 
years, they would add over $15,922,000 annually to the valuation of the 
crop in New York. 

It must be remembered that such figures are merely estimates and mean 
but very little, apart from giving us quickly a comprehension of what 
such experiments under ideal conditions might mean to the country. 
The writer would state very emphatically, however, that he believes it 
would be entirely possible to increase the yield of the crop to this extent 
if it were possible to have every field of timothy in the State sown with 
that one of these new varieties best adapted to local conditions. In New 
York, which is the largest hay-producing State in the Union and the one 
in which these varieties have been developed, their introduction into 
cultivation should result in a marked increase in the average yield. 


WHEN CAN SEED OF THE NEW SORTS BE OBTAINED? 


For the next one or two years, it is probable that every seed of the new 
varieties available will be grown to increase the supply. Every effort 
will be made to get these varieties into the hands of growers at the earliest 
possible date. While timothy increases very rapidly, a considerable 
period must necessarily intervene before the seed will be available in 
large quantities. The writer would request that growers do not ask for 
seed at the present time, as it cannot now be supplied. 


A METHOD OF IMPROVING TIMOTHY, RECOMMENDED FOR THE USE OF 
FARMERS 


The breeding of corn and potatoes has become common practice with 
farmers in certain parts of the country, and, while the methods employed 
are usually simple, they are known to produce excellent results and to 
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justify their more general use. The simplest methods for many crops, 
which we are able with our present knowledge to recommend, are too 
complex to justify their general use by farmers. Indeed, the simple 
methods of breeding that are generally recommended for corn are little 
more than an extended method of selecting good seed; they go one step 
further, however, in testing the yielding capacity of the individual through 
a comparison of its progeny and selecting the seed from the progeny of 
the best yielders. From the length of time and the cost of the timothy 
experiments, the writer has until recently thought it impracticable for 
farmers themselves to undertake any work in the improvement of the 
seed of their timothy. In carefully considering the results of the ex- 
periments, however, he has come to the conviction that farmers can 
improve their timothy by a method as simple and as easy of execution 
as the methods used by many farmers in corn breeding, and that they 
can be far surer of obtaining results of value than with corn. 

The following simple method of improving timothy seed is thus 
recommended for the use of farmers who desire to improve their 
timothy crop: 

1. Manner of procuring seed for starting a selection.— \Vhen timothy is 
ripening, go over a field carefully and choose a number of good, ripe seed 
heads from tall, robust culms, which appear to come from good plants. 
Also, look for exceptionally good plants along the roadsides and fences, 
and wherever good plants are found preserve good heads for seed. In 
this way choose good seed heads from at least ten or twenty good 
plants. Thresh the seeds from these heads, keeping separate the seeds 
from each plant, and sow them immediately. No time should be lost. 

2. Planting the seeds— As soon as the seed from the selected heads 
has been threshed, take small boxes, about 2 feet long by 1 1/2 feet wide 
and 4 inches deep, and fill them with good soil from some location where 
there has been no timothy and thus where there is little likelihood of 
timothy seed being in the soil. Pack the soil down in the box slightly 
and smooth off the top, removing all lumps. Now plant the seed from 
the different heads in short rows in the boxes, placing the rows about 
2 to 2 1/2 inches apart. Be careful to keep the seeds from each head 
or plant separate from one another and plainly labeled. In planting the 
seed, open shallow furrows in the soil and sow the seed in the furrows 
by hand, arranging so that the seed will be covered about one fourth 
of an inch deep when the dirt is pushed back in the furrows. Sow the 
seed rather thickly in the rows, but expect to thin out later so that the 
plants will stand about 1 inch apart in the rows. Sow enough seed so 
that when properly thinned there will remain about 50 plants from each 
of the selected heads. 
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After the seed is sown (and this should be done as soon as the heads are 
gathered), water the seed boxes carefully with a fine spray, in order to 
prevent washing the seed out. A good way is to cover the box with an 
open-mesh cloth, such as cheesecloth, and sprinkle the water on this 
cloth until the soil is thoroughly wet. Then place the seed boxes in 
the shade in a moist place, as on the north side of the house. It is a good 
practice to keep the boxes covered with paper until the young plants 
begin to appear, and it is important to keep them well watered at all 
times. When the young plants are well up, thin them to about 1 inch 
apart in the rows, leaving the strongest plants. 

The plants can be kept in the boxes until about the 15th of September, 
when they should be planted in the field. About ten days or two weeks 
before transplanting the plants to the field, they should be gradually 
exposed to the full sunlight and dried out somewhat in order to harden 
them up. (Read page 344 of this bulletin.) 

3. Transplanting to the field Choose a place in the field where the 
plants may remain for at least two years without being disturbed. A 
good piece of land should be chosen, but not necessarily the best; one 
should take the ordinary soil of the farm, such as would be used 
for timothy. Set the plants 2 feet apart in rows that are 4 feet apart. 
Plant all the seedlings from one head in a row by themselves, so that there 
is a row for each original selected head. If ten heads were originally 
selected and fifty plants are grown from each head, there should be ten 
rows too feet long, thus occupying a piece of land 40 by 100 feet. 

In transplanting the seedlings from the boxes, a time must be chosen 
shortly after a good rain, when the soil is well moistened. The plants 
should be set out at some pericd between the roth and the 2oth of Sep- 
tember, if possible, so that they may become well rooted before winter 
comes on. It may be necessary to hoe them before winter, but this is 
not likely to be the case if the land is well prepared before the planting. 

This plat may be designated as the “ seedling test plat.” 

4. Cultivating the seedlings— In the early spring the seedlings should 
be cultivated and hoed, and the cultivation and hoeing must be done 
thereafter at sufficiently frequent intervals to keep the ground free from 
weeds and in good condition, as in the case of any other crop, such as 
corn. These plants will produce a few culms each the following summer, 
which should be cut early in order that the strength may go into the 
general growth. Do not attempt to select the best plants the first season. 
A safe judgment cannot be rendered until the second season. 

5. Selecting the best plants— When the plants reach the stage for cut- 
ting in the second summer, that is, when they are in full bloom, the final 
selection of the best individuals can be made. Examine each row 
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critically in order to determine which head or heads have given the best 
progeny as a whole. If any one or two rows are markedly superior to 
the others, select several of the best plants in each of these good rows, 
marking the selected plants by stakes driven down by their sides. (In 
order to determine the character of a good timothy plant, read the section 
of this bulletin on ‘‘ Types of Timothy Varieties Desired,” [page 353] 
and examine especially Plate II, Figs. 2, 3,and 4, and Plate III, Fig. 6.) 
Also select the one best plant in each of the other rows and mark these 
plants by stakes as suggested above. Now cut the crop developed on.all 
the plants, in order to let the fall growth start early. 

6. Testing the selected plants as clonal varieties—In order to make a 
further test of the fourteen or fifteen plants that will have been selected 
in accordance with the preceding paragraphs, between the sth and the 
20th of September choose another uniform plat of fairly good soil and 
prepare for planting an area slightly over 60 feet square. This plat 
should be located at some distance from any other timothy, preferably 
at least 200 to 300 feet. When a good season for planting comes, follow- 
ing a rain, dig up each selected plant in turn and separate the bulbs or 
slips (Fig. 91, page 355), and use these in planting a row from each of 
the plants selected and marked. As before, place the rows 4 feet apart 
and the plants 2 feet apart in the rows. Transplant about thirty slips 
from each of the selected plants, so that there will be a single row about 
sixty feet long from each. The transplanting is very easily and quickly 
done. This plat may be designated as the “clonal test plat.” If one 
desires to see what differences exist in timothy, a few low-yielding plants 
should be chosen, also, and planted by slips in the clonal test plat. 

As soon as this clonal test plat is planted from the selected plants, the 
seedling test plat may be plowed up and used for other purposes. 

7. Cultivation of clonal test plat.— The clonal test plat should be culti- 
vated and hoed sufficiently to keep the weeds down and to allow the full 
development of the plants. 

8. Selecting the best clonal rows.— As in the seedling test plat, the plants 
in the clonal test plat cannot be satisfactorily judged until the second 
season after planting, and all that is required previous to this time is the 
cultivation and harvesting of the plants the first season before the seed 
falls. When the plants are well headed the second season and are about 
to begin blooming, the final examination can be made. Now go over 
each row carefully and examine it with reference to yield and desirability 
of type, and select the superior row or rows. It will be best to retain at 
least two or three of the best rows, or more if there is but little difference 
in them. Good early-maturing and good late-maturing rows should 
be retained if both are present in the test plat. 
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When this selection of the best rows has been made, cut the crop on 
the discarded rows immediately so that the pollen from these discarded 
rows will not contaminate by cross-fertilization the seed developing on 
the selected rows. At any convenient period these discarded rows may 
be dug up or plowed out, as they will be needed no longer. 

9. Propagating from the select rows.— The rows selected from the clonal 
test plat should represent almost certainly superior types and all the seed 
on these rows should be allowed to ripen, when each row should be cut 
and threshed separately and seed retained to plant multiplication plats, 
as described in the next paragraph. By a little cultivation the selected 
rows in the clonal test plat may be retained for at least five or six years, 
and probably longer, as a source of supply of seed of a superior kind. In 
order to utilize the land around them where the discarded rows were cut 
out, some vegetables could be planted each year; and manure applied 
for the vegetables would benefit the timothy rows. As the rows of select 
types begin to run out or become impure by volunteer timothy plants 
around them or by other grasses growing in the clumps, other and more 
extended clonal rows could be planted from them. 

1o. The multiplication plat— The seed taken from the select rows of 
the clonal test plat should be sown in the early fall, sometime before the 
15th of September, in broadcast plats as large as the amount of seed 
obtained will permit. The land on which the seed is to be sown should 
be lightly manured, plowed, very thoroughly harrowed, and pulverized. 
Good preparation for timothy pays as well as does good preparation for 
alfalfa. Sow these plats as timothy is ordinarily sown, at the rate of about 
sixteen pounds of seed per acre. There should be enough seed from each 
row to plant about one eighth of an acre. If the seed from each select 
clonal row is sown in separate plats adjoining one another, the superiority 
of one type over the others for field conditions may be judged and finally 
all but the best types eliminated. The seed from these broadcast multi- 
plication plats can be utilized the next year to plant a fairly large field, 
which in turn, if desired, may be harvested for seed to plant still larger 
areas. The various multiplication plats may be grown for several years 
before they become too weedy to utilize, and the time may be extended, 
if desired, by surface dressing with manure and by pulling such weeds 
as come up in the plats. 

11. Continuation of the selection If the farmer has in mind the con- 
tinuous improvement of his seed with the view of ultimately selling seed 
regularly as improved seed (which policy is certainly to be commended), 
a number of seedlings should be grown in flats or boxes, as described in 
paragraph 2, from seeds of each of the selected rows in the clonal test plat. 
It will be remembered that each of these rows represents a single selected. 
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individual that has been propagated by slips, and by growing seed from these 
rows we are merely growing so many seedlings from the original selected 
plants. The number of seedlings to be grown from each row should 
depend on the time that the grower has to give to the work and on the 
emphasis that he desires to place on his breeding. Here, as in all other 
breeding work, the larger the number of individuals used, the better. 
The writer would advise that not less than 300 to 500 plants be grown from 
seed of each of the select rows. These seedlings should be cared for as in 
the case of the first plants grown, and in early September they should be 
planted in a seedling test plat, following the methods outlined in paragraph 3. 

When these plants reach the second crop year they should be examined 
and a few of the best individuals selected as in the case above, paragraph s. 
These selected individuals should be dug up at the proper time and clonal 
test plats planted, as described in paragraph 6.. From these clonal test 
plats the best rows should be selected, as in paragraph 8, and broadcast 
field test plats grown, and the seed multiplied as in the case of the first 
selections (paragraphs 9 and 1o) until sufficient seed for growing large 
areas has been obtained. 

A careful study of the method of breeding timothy outlined above, 
~- considering the length of life of the plant, will reveal that the extra trouble 
and work required are much less and really simpler than are required by 
the methods of corn selection advocated for farmers, which are being 
extensively used in some States. This method is the direct outgrowth 
of the experiments that have been conducted at Cornell, — has thus 
been thoroughly tested in practically every feature. 

In making such selections as are outlined, it would be well, so far as 
possible, always to do what one can to get at least one early- and one late- 
maturing type in order that the harvest may be better controlled. 
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APPENDIX 
WHEN SHOULD TIMOTHY HAY BE CUT? 


A considerable part of the value of the hay crop depends on the season 
at which it is cut. In the Eastern and New England States, the farmers 
usually aim to cut their hay soon after the plants are in bloom, but a 
considerable part of the crop is cut at a much later period; in the Central 
or Corn Belt States, the cutting is usually done at a later 
period. At present there is little exact knowledge 
available from which a rational practice can be 
established, the farmers’ practice in general being 
based on no very definite information. Lacking 
definite knowledge of the damage from late cutting, 
the grower, if other work is pressing, is likely to neglect 
his haying, thinking that it makes little difference 
if the crop is not harvested until rather late. We 
need to know definitely at what period of cutting 
the largest yield per acre of dried hay can be ob- 
tained, which will at the same time give us the largest 
yield per acre of nutrients of the highest digestible 
ratio. . . 

There has recently appeared a paper by President 
H. J. Waters, of the Kansas Agricultural College, 
entitled ‘“‘ The Influence of Maturity Upon the Value 
of Timothy Hay,’’* which is of great value to hay 
growers and the results should be generally known. 
The following is a review of President Waters’ 
experiments and results: 

Cuttings of hay were taken at five periods of 
development: 

First cutting: When the plants were just in full 
head, on the average about June 12. 


: : Frc. 96.— Timoth 
Second cutting: When the plants were in {full pee full neat 


‘bloom (Fig. 96), about June 20. 

Third cutting: When the seeds were formed, or when the bloom had 
all been shed, usually about July 1. 

Fourth cutting: When the seeds were in the dough, about July 8. 


* Waters, H. J. Proceedings of the 31st Annual Meeting of the Society for the Promotion of Agricultural 
Science. 1911. Pp. 71-98. 
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Fifth cutting: When the seeds were ripe but not shattered, about 
July 16. 

The experiments with timothy cut at these five different periods were 
conducted for five years and the results should thus be reliable. 

The most suggestive and important point to consider first is the yield 
per acre of dry matter. The results are shown in the following table 
quoted from President Waters’ paper: 


TABLE 4.* YreE_D oF Dry MATTER PER ACRE — ACTUAL AND RELATIVE. 
AVERAGE OF ALL TRIALS 


Yield of 
dry matter | Relative 
Stage of development per acre yield 

(pounds) 
Histrcittine. coming intOuplossommera caries ore ee reer Bee htt 83.41 
Second cutting, Tull blooms i225). oe snd2 skies ee be 3,964 96.93 
inrcdecuttinge tseedsormede.. a2 de se Hee seis a icp mete 4,089 100.00 
Hour cutting, seed: in dotghs: o's Siok. Seen ao tieceeds 4,038 98.75 
Bitth« cutting; seed ripe. 28. 25.2 ne es Sica d soni eon eect 3 TAZ QI .63 


* Quoted from President Waters’ Table II. 


It will be seen that the third cutting, when the seeds were just formed 
and the bloom had all been shed, gave the largest yield of dry matter per 
acre. The reader will be interested in knowing that this cutting also 
gave the largest yield of field-cured hay per acre. The relative yield of 
field-cured hay per acre in each case followed the same order as the yield 
of dry matter per acre. 

The next most important factor in determining the value of the differ- 
ent cuttings is shown by the relative yields of nutrients per acre. These 
are given in Table 5. 

It will be seen from this table that the protein, ether extract (oils and 
fat), and crude ash were obtained in highest per cent in the second cutting, 
while the nitrogen-free extract and the crude fiber reached their greatest 
quantity per acre in the fourth and third cuttings respectively. 

In order to obtain a still more rational view of the value of the hay cut 
at different periods, we still need to know the yield of the digestible nutri- 
ents per acre, which is shown in Table 6. 

It will be seen from this table that the timothy hay had reached its 
maximum of digestible dry matter, protein, nitrogen-free extract, crude 
fiber, and ash at the time of the second cutting, while the maximum yield 
of digestible ether extract, or fat, was not reached until the fourth cutting. 
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Clearly, however, so far as the total nutrient materials are concerned, 
the plants had reached their maximum yield per acre at the time of the 
second cutting. 

President Waters also tested the palatability of the hay as affected by 
time of cutting, using cattle and to some extent sheep. Cattle having 
no other food than timothy hay clearly selected the hay in the order in 
which it was cut, preferring the first cutting. When fed liberally on 
grain and silage during the test, they did not show such decided prefer- 
ence for the early cuttings. Fat wethers given all the corn they would 
eat showed no apparent preference between the different cuttings. The 
experiments demonstrated that in general the early cuttings were the most 
palatable. 

President Waters has given us definite data showing that the largest 
yield per acre of digestible nutrient materials is obtained by cutting 
timothy when in full bloom (Tig. 96) and that the largest yield per acre 
of field-cured hay, as well as of actual dry matter, is obtained from cut- 
tings made when the seeds were just formed, an early ‘“‘milk”’ stage 
immediately after the bloom had all fallen. In each of these stages a 
larger yield per acre was obtained, from both the standpoint of gross 
weight of material and that of actual nutrients, than was obtained from 
earlier or later cuttings; and, while apparently not quite so palatable 
as when cut at a still earlier period, it would seem in general that we may 
conclude that the proper time to cut timothy is between the time of full 
bloom and the period when the blooming has just passed and the seeds 
are in an early stage of development, the second and third cuttings in 
President Waters’ experiments. 
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Types of timothy plants: 1. Plant 1687.02, tall and open, with few leaves, which are 
markedly reversed. 2. Plant 1777.04, very tall and erect, moderately dense, erect leaves, 
a good type. 3. Plant 1719.02, very dense, strikingly erect, late, very leafy, a good 
type. 4. Plant 1676.04, very erect, columnar, dense and leafy, a good type. 5. Plant 
1792.02, of medium size. 6. Plant 1791.05, a low dwarf type with large heads. 7. Plant 
1800.06, a small, low plant with fine stems. (All of the same age and comparative size) 
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rt. A plant showing lodging habit. 2. Plant 1733.01, a very 
e with short and narrow leaves. 3. Plant 1748.02, 
ove and with large nodding heads. 4. Plant 
1666.04, a very tall, erect, and slender type. 5- Plant 941.17, a dwarf type (Phleum 
pratense, medium). 6. Plant 1611.05, jall, columnar, dense, leafy type with long and 
broad leaves, a good type. (All of the same age and comparative size) 
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Types of timothy plants: 
broad, low plant, of semi-lodging typ 
a medium low plant, spreading outward ab 
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PLATE IV 


Large and small timothy plants of different types growing side by side in field and in each 
case from same lot of seed. 


Small plant in lower figure a true dwarf type similar to 
variety medium. (Plate III, Fig. 5) 
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Timothy variations: 1. Leaves and stems from bad!y rusted type. 2. Leaves and 
stems from adjoining row of rust-resistant type. 3. Plant 1783.03, a broad, low 
type with large panicled heads. 4. A very broad, thick plant. 5. Three individuals 
in spring condition, showing variations in size and form of bunches 
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Rows of individuals propagated as clonal varieties: 1. Two good rows in center, Nos. 
1611 and 1612, with ordinary row on right, No. 1613, and poor, badly rusted row 
on left. 2. In center, a large, nodding-headed row, No. 1748, with good, erect, columnar 
row on left, No. 1747, and large-yielding, semi-lodging row on right, No. 1749 
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Rows of timothy showing inheritance of type by seed propagation: 1. Row on right, 
No. 1920, a short, dwarfish type; row on left, No. 1921, a broad, moderately tall and large 
type; both from inbred seed and reproducing true to type. 2. Row on left, No. 3180, 
a clonal row of a semi-lodging, nodding-headed type; center row, No. 3190, inbred seed 
row of the same type as the preceding but somewhat reduced in vigor; row on right, No. 
3191, a tall, erect, columnar type from inbred seed of plant shown in Plate II, Fig. 4 
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Rows of timothy showing inheritance of type by seed propagation: 1. Row on right, No. 
3148, a good, upright, heavy-yielding type, reproduced as clonal variety; center row, No. 
3149, the same type as preceding, grown from selfed seed; notice the similarity in type 
of the two rows and the smaller size of the one from selfed seed; row on left, grown from 
selfed seed of a large, semi-lodging type; notice uniformity of plants in this row. 2. Row 
on left, No. 3190, grown from selfed seed of a large, semt-lodging type; center row, No. 
3191, grown from selfed seed of a large, upright, very dense type; row on right, No. 3192, 
a clonal row of a light-yielding type 
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Comparative yields in broadcast plats of new types and good ordinary timothy: Upper 
figure, on left, check plat No. 1835, good ordinary timothy; on right, new race, plat No. 
1834; lower picture, on left, new race, plat No. 1848; on right, check plat No. 1847, 
good ordinary timothy 
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Fig. 1.—Threshing bundles of timothy from experimental plats 
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COOPERATIVE TESTS OF CORN VARIETIES 
Epwarp R. MINNS 


Indian corn was cultivated in the region now constituting New York 
State long before Europeans took possession of the country. It is the 
oldest cultivated farm crop of the State, but by no means the most impor- 
tant one at present. Crop statistics published by the United States 
Department of Agriculture indicate that forty-six years ago (1866) the 
acreage, production, and value of corn for New York were larger than 
in any recent year. Development of the large corn-producing areas of 
the Mississippi Valley following the close of the Civil War, and decline 
of prices for farm products prior to 1900, brought the production of corn 
in New York to a low figure in 1898. Since that time the rising price of 
corn and the increasing importance of silage as a feed for dairy cattle have 
stimulated corn production. The acreage planted has not increased so 
much as have the rate of yield and the price. 

Increased yields of corn in recent years are probably due to more 
intensive cultivation of farm lands adapted to corn, to the introduction 
of large late-maturing varieties solely for silage purposes, and, to some 
extent, to the influence of favorable seasons. ‘The increased cost of dairy 
feeds of all kinds is making greater the necessity of home production of 
corn for economical feeding. There is a strong incentive to grow more and 
better crops of corn for feeding on the farm. 

The Crop Reporter for December, 1911, states that according to official 
estimates of the acreage of corn harvested for silage in New York last year, 
the yield from 36 per cent of the area planted was stored in silos. Prior to 
1875 silos were not used in this country. Their popularity among milk 
producers has modified the problem of corn production for the State to 
a large extent, so that much of the seed corn planted is produced in more 
favored climates outside the State. 

Dent and flint varieties constitute the two types of field corn grown in 
the State. Both types are used for silage purposes, but the dent varieties 
are more popular. A few dent and many flint varieties are matured for 
grain and for stover. 

New York farms have a variety of soil types, a considerable range of 
altitude, and a rather wide latitude. Soil conditions can be chosen and 
modified to suit corn culture to a large extent, but climatic factors cannot 
be changed. A proper selection of varieties and the improvement of 
acclimated strains of corn must be the method followed, if the cern 
grower would succeed under the varying conditions found in different 


localities about the State. 
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Although corn is a valuable product in New York, yet it is outranked 
by three other field crops: hay, oats, and potatoes are more valuable from 
a money standpoint. The growing of corn, however, will always be of 
local importance in many sections, especially where milk is being pro- 
duced. Some favored sections of the State can also grow seed corn for 
localities where productive varieties do not ripen with certainty. Under 
prevailing economic conditions it seems likely that we may slowly increase 
the acreage planted to corn by determining which of the numerous varieties 
now grown in the State are best adapted to certain localities. It is more 
likely that the yields will be increased by selection of the best-known 
varieties for different regions, after testing all the varieties that are accli- 
mated to various parts of the State. 


EXPERIMENTS WITH VARIETIES OF CORN 


The New York State College of Agriculture began a limited number of 
corn-variety tests in different parts of the State in 1909. A corn show 
was held at the College during Farmers’ Week in February, and prizes 
were offered for exhibits in several classes. Over four hundred entries were 
made by persons residing in different parts of the State. Many of these 
were varieties of unknown origin and were not accompanied by a variety 
name. Because a large number of the exhibits were good and showed a 
considerable variation in type, it was decided to test forty-two of them 
in several different localities. The selections included both flint and dent 
varieties. In addition, four dent varieties furnished by the Cornell 
University Agricultural Experiment Station and four varieties from 
Bloomington, Ill., were tested, making fifty varieties in all. 

The general plan of these tests was cooperative and they have been 
continued, with yearly modifications, for three years under the direction 
of Professor Paul J. White.* Many of the varieties were eliminated after 
a trial of one season; a few have been tested each year at several places. 
Some additional varieties were introduced at one or more localities in the 
second or third year of the tests. At four places the variety tests have 
been made for three successive years; the other localities have tested for 
one or two years the varieties furnished by the College. Tests have been 
made on farms belonging both to public institutions and to private owners. 
The location of the tests has ranged from the most favored corn-growing 
region of the State to regions of inferior soil and unsuitable climate at an 
elevation of 1,900 feet above sea level. These tests have, of course, met 
with varying seasonal conditions. 

With the foregoing facts in mind, it will be understood that the results 
obtained cannot be summarized and averaged with any reliability for the 


*Agronomist at Washington State College since September I, 1911. 
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whole State or for any considerable part of it. This bulletin is written 
with the purpose of presenting the most important results obtained in 
the several localities. The best variety of corn, or even the question of 
choice between flint and dent varieties as classes, must be determined 
locally; but a study of the results given herewith will indicate that a few of 
the varieties tested have shown adaptability in several different places. 
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Fic. 97.—Map of New York State: showing the location of cooperative experiments 
described in this bulletin 


In order to present to the best advantage the experimental results obtained, 
the author has summarized the results for those localities in which the 
most important tests were made for more than one year; for variety tests 
made but once in a given place, the results are either reported separately 
or combined in tabular form with those from other places. 


Experiments at Ithaca 


Variety tests were made in 1909 and 1910 on the Dunkirk clay loam 
soil of the Cornell University farms. ‘The field used for the first test was 
in a good state of cultivation; a much less fertile field was used for the 
second test. Drought interfered with growth of the corn both seasons. 
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The elevation above sea level is about goo feet and killing frosts are likely 
to occur before October 1. 

The plan of the experiment was typical of all tests made, so details may 
be given here. Rows were planted across the plat so that as nearly as 
possible all varieties had an equal chance. Each variety to be tested 
was given a consecutive number in each separate test. Beginning on one 
side of the plat with variety No. 1, a row of each variety was planted as 
numbered. Then the series was repeated in order to have duplicate rows 
of each variety in the experiment. In harvesting the corn and fodder 
the weights of both rows of each kind were taken together as the result 
for that variety. The yields of air-dried corn and field-cured stover were 
determined at Ithaca, but this was not done uniformly for all other 
experiments. 

Fifty varieties were planted in 1909; five of these failed to grow here 
or in any of the other tests. The four dent varieties procured from 
Illinois. did not mature here or elsewhere in the tests. In 1910 twenty 
varieties were tested. Eighteen of these were tested the first year, and 
two the second year only. Beside these two varieties, only those from 
which results were secured for two years are shown in the table below: 


TABLE 1. ‘YIELDS FROM CORN VARIETIES GROWN AT ITHACA 


Grain Stover 
(bushels per acre) (tons per acre) 
Two- Two- 
1909 1910 year 1909 1910 year 
average average 
Flint varieties 
Hallis'Gold Nugeet.. 2-1. 48.2 22m ane 2238 1.48 2.40 
Kane ehslip eesgetececrect 50.0 20.8 35.4 2.10 1.35 173 
Twelve-rowed White........ 38.8 17.6 28.2 2.66 .62 1.64 
CanadajsmuteNoses)- cee 45.4 13.5 29.5 2.30 .48 1.39 
My tbOI =. os ors epeatas echt 35-3 17.8 26.6 2.38 .82 1.60 
Twelve-rowed Red......... 40.0 12.8 26.4 22 .40 1.26 
Eight-rowed Yellow........ 39.5 16.0 27.8 2.701] Used sae ere 
Saatord:. White, «sj... sme 37 ok 14.1 25.6 2.93 .61 1 they 
Dent varieties 

Stony Kill White Cap....... 44.6 17.4 ZrO 3.56 52 2.04 
Shenandoah Special......... 47.5 12.6 30.1 2.23 53 1.38 
Onondaga White........... 43.4 17.8 30.6 2.45 47 1.46 
Lee DET a ee 36.6 22.9 29.8 1.70 .60 1p 
iit sheechea! Dion 1 ee a ANar 9.0 25.1 Te7a -44 1.08 
Pride of the North. ........ 32.6 16.1 24.4 1.26 -45 .86 
White ecitleespmie tere iste) ssars.« |) sis 216-518 OED Gen Nareond gael aA See 5Q0..|¢.s scene 
VellowsDemtrercers icici. !| atclets a TSiS7. || f coetenstersma| Mee leenere te gocp Oe Pyetens Po id 
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The two varieties yielding the most grain in this experiment are flint 
varieties; one of these, Hall’s Gold Nugget, produced the best average 
yield of stover also. A rather late dent variety, Stony Kill White Cap, 
produced a good yield of stover but did not equal the King Philip flint 
corn in yield of grain. It is evident that varieties of both flint and dent 
corn have some adaptability to Ithaca conditions. As a class the flint 
varieties outyielded the dent varieties by 3 per cent in grain and 263 per 
cent in stover in this limited test. 


Experiments at Delhi 
For three years varieties of corn have been tested on the county farm 
at Delhi, N. Y. The soil is a gravelly loam near the Little Delaware 
River. The elevation is 1,400 feet above sea level. Drought during the 
first two seasons and an early killing frost the third season reduced the 
yields obtained in these tests. Fifty varieties were planted in 1909. 
Thirty-eight of these were harvested, and from them ten were selected for 
the second trial in 1910; two local flint varieties were added in this test. 
The third trial was made with eight varieties furnished by the College 
of Agriculture, four introduced from other localities, and thirteen pur- 
chased from local seed dealers whose varieties were intended mainly for 
silage corn. The tests were in charge of A. J. Nicoll, of Delhi, N. Y. 
Because the yields were measured on a different basis each year, it is not 

thought wise to make averages in the table: 


TABLE 2. YIELDS FROM CORN VARIETIES GROWN AT DELHI 


Bushels | Bushels | Pounds oan Pounds 
corn shelled | field-cured Sc es uncured 
per corn corn see fodder 
acre |peracre| per acre agenes, (Per hill 
1909 1910 IQII ton I9II 

Flint varieties 
State sHiint: (local) pecemeame soccer aaa scr AG! Sil yderat ccc ne | epee TO 
SAMMOPG White errs ae eee hn 46 Reed eco bee holo oun Oot Eee 
Hall's Gold) Nugget. 25.225... 45 35.9 11,538 35.8 II.0 
BSheriSmWiltiienee seuemeyre trae cites oleate BAL LOy | prorat ede Seaymleaes seater eed Wiser eievatars ¢ 
ane Philip eas ec neni at ms 46 31.9 11,846 37.9 TES 
Canada Smut Nose............. 46 31.6 12,538 BAL2 9.0 
Bight-towed Flint <2 Sauces eas 38 3202 13,615 28.3 Be5 
swelvie-rowed iblintwrecs sepals alice serceeleran |rmeiote is 14,000 28.1 3.5 
Genesee: Valley 25 (esis oe re AOs| ieee II ,692 34.8 9.0 

Dent varieties 
Onondaga Whiter ssaenees- see 42 37.8 11,538 29.5 9.5 
Michigan Dents i420 fo. ose ee 44 5 Finkel || Eee pecccerettal | Gee ey Seren Ieee eer ae 
made ofthe Northen. 0x. tar. ose 27 26.6 9 ,692 29.8 Ans 


O1Or un {NT ‘MyJaq 4D pajsay us09 fo sayaiapa ay} fo amos fo spjaik ay. —g6 *O1yq 
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The acclimated local yellow flint variety seemed to be superior to all 
others in the second test. In the third trial a twelve-rowed flint variety 
produced the largest and best-matured yield of ears. The flint varieties 
appeared better adapted to the climatic conditions at Delhi, but they 
varied somewhat in percentage of moisture. The moisture determina- 
tions were made on the best samples grown on selected plats and do not 
represent the immature condition of most of the varieties. The range in 
moisture content for some of the silage varieties was as high as 47 per cent. 
The weight per hill does not give a correct idea of the fodder produced 
by each variety, for when dry-matter determinations were made for single 
hills of a few varieties the range in dry-matter content was found to be 
from 22.2 to 44.4 per cent. Of the dent varieties, Onondaga White and 
a selected strain of Pride of the North came nearest to maturing in 1grr. 
Several of the flint varieties matured each year and there is little doubt 
that if ripe corn is desired the early flint varieties should be grown. Those 
kinds that show the higher percentages of moisture have some adaptability 
for silage purposes; Hall’s Gold Nugget appears to excel the others for 
silage. Some of the varieties grown for silage by farmers in that section 
showed at cutting time a high percentage of moisture. The best silage 
cannot be made from such immature corn fodder; more mature kinds will 
produce a larger percentage of digestible food, though the yield in tons 
of fodder may be less. 


Experiments at Alfred 


The farm of the New York State School of Agriculture at Alfred Univer- 
sity is situated at an elevation of nearly 1,900 feet above sea level. The 
soil is known as Volusia silt loam. Neither soil nor climate is well adapted 
to corn growing, although some fields of corn are cultivated in that section. 
In order to ripen seed at Alfred, a corn variety must grow rapidly to 
maturity. Late planting combined with adverse weather conditions 
made the test a failure in 1909. Ten varieties were planted in 1910 and 
eight of these were harvested. Seven varieties were harvested in 1911, 
although none of them fully matured. The yields for two years are 
reported in Table 3 as field-cured ear corn and stover. ‘The experiments 
were in charge of C.O. Du Bois, of the New York State School of 
Agriculture. 

Except for silage purposes the dent varieties tested at Alfred are of no 
value. Only two of the flint varieties — Canada Smut Nose and Twelve- 
rowed — came near maturing in 1911 when early frost killed all varieties 
in September. It does not seem likely that a variety of corn can be obtained 
that will mature profitable crops of grain and fodder each year under the 
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conditions at Alfred. Canada Smut Nose, or possibly King Philip, might 
do so in favorable seasons. 


TABLE 3. YIELDS From Corn VARIETIES GROWN AT ALFRED 


Ear corn Stover 
(pounds per acre) (tons per acre) 
1910 1911 |Average| 1910 1911 _ | Average 
Flint varieties 
Canada Smut Nose......... 159371 45550 | 3,244 Lo17, 6.76 3.96 
Hight=rowedencmee asic eee 3 O5Or ae serena petetele ee 6:24) |\e.eeee 
Hall's Geld Nuppet- a2 elem aer A ;QOO Mean neuen lyse rete 5). 66°14 fear 
King. Philips... 12. c ears aes Be tA Seles O90n|) aa5500 1.85 4.88 2.26 
SSLHZH Howl aU BUA eI nis Oloiror ase Ooms 2,241 3,990 | 3,115 1.69 5.00 3.34 
Mwelve-rowed iets. ete 2,260 | 2,660} 2,460 Ta07, 3.67 2.42 
Santord. WHEE) s)s' sce sietels 258 Sul ee aa wae aren 2.30: | 2a 6. 
Dent varieties 
Stony Kill White Cap....... 2,502 5,250 | 3,876 1.85 7.75 4.80 
Michigan Dente. erercreiare By 22B | vac\seetk, alt ome ReneS 1381 Vo. (ol 


Experiments at Willard 


The State Hospital Farm at Willard has a clay loam soil that can be 
made fairly good for corn growing. The elevation above sea level is 610 
feet. Conditions are more favorable for corn production than at any of 
the places previously mentioned. 

The season of 1909 was too dry for corn growing. Conditions were 
better in 1910, but planting was delayed until three weeks later than usual. 
Fifty varieties were planted in 1909. The field-cured ears of corn from 
forty-one of these were harvested and weighed, and ten were selected for 
further trial in the following season. Good yields of grain and stover 
were obtained in the 1910 trial. Four varieties from the 1910 test and a 
strain of Leaming corn were tested for silage fodder production in 1911. 
The results of this test are given in Table 9. 

The yields of ear corn for 1909 and rg10 are given below. The experi- 
ments were in charge of Frank Warne, steward of the hospital. 

Both flint and dent varieties are adapted to conditions at Willard, but 
very early varieties of flint corn are not so profitable as the larger and later 
kinds. Stony Kill White Cap and Hall’s Gold Nugget seemed to be 
especially adapted for yields of grain and fodder. King Philip and Pride 
of the North were also good. The best varieties of dent corn should be 
used for the production of silage corn at this and similar places. 
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TABLE 4. YIELDS FROM CORN VARIETIES GROWN AT WILLARD 


Field-cured Shetedicern Field-cured 


(pounds | (bushels | “Gone 
per plot) ee as per acre) 
1909 1910 
Flint varieties 
PrallesnGold@Nugpetomiscnsiccclkise «nce eae 90 72.6 3.88 
Rita mma nts py ase pest raast ties ote « aversyavaiens <i s-c'vie acs 62 70.0 2.01 
DATTORGMUV MACE ME ITG ee ereus cl Aketsiehe, chs sci e ciclere 56 59.0 3.44 
AMEN TICs Ce oareete eyeercial <tc evieys oie si nye. srevene 54 49.5 2.57 
Canada mtUtyNOSers cle teciiem ete siee ls care bre 50 50.7 2,12 
Dent varieties 
mLGmy Il W Hite (Cap y.u Aca’. lc cs atasiee mocks aa 73.6 4.47 
Pride of the North. .i oi... -- St PRO E NE Ea 92 63.4 3.65 
icllowe DEG tae stale orcs & cy citiche aes tthacsieio ss 72 58.3 4.08 
IB OTVg CN Gates ces sets serspekarisechs, old eetsceretels sare 47 57.8 Bead 
MivchipamaVentecr-siactre ccc eter aioe eee 67 Vhae! Byatt 


Experiments at Industry 


The experiments at Industry were conducted by Erastus McPhee on 
a farm belonging to the State Agricultural and Industrial School. The 
farm is located in the Genesee River valley at an elevation of 540 feet 
above sea level, a region where conditions are favorable for corn growing. 
Fifty varieties were planted in 1909; thirty-five of these were harvested 
by husking the uncured ears from the standing stalks, which were then 
cut for silage. In 1910 nine of the best varieties were tested again, 
together with two additional varieties not tested here in 1909. All varie- 
ties reached maturity in the second trial and the yields were more carefully 
harvested. The results are found in the following table: 


TABLE 5. YIELDS FROM CORN VARIETIES GROWN AT INDUSTRY 


Uncured Shelled 


ear corn corn Stover 
(pounds (bushels (tons 
per plat) per acre) per acre) 
1909 1910 une 
Flint varieties 
Genescemv alley ag persis sce teres usceee) suave sais) of 184 46.2 1.81 
IDYENDRS tala Ge Sel ai Pee Biko Ole eRe OEE OEE 225 38.2 1.64 
Evalluss GoldeINg get ar .ven6 nieces © okt ous eo sieie)s 238 36.6 1.85 
Ikcsaterel dahl bhovae peti 6 ae See eS ROB heb Gicrin | | corto miecor Rue: 1.80 
MWVElie=TOWEC: W.LItC tence, tict-s ob yee drse si 217 26.3 1.65 
Dent varieties 
DNENARGOAM SPeCial es. Ses aan vs ashe ets Gate 205 51.4 3.72 
ID sean e fan erent eh it eee ee a oA laa cao anor ccene 43.1 2.92 
JE oan 1D etal Beas aD O CO aA PE etc aoe aloe occ 177 34.3 1.50 
SLomyeKallawWihite: Capi. ess «ce ene ote. 257 2280 2.35 
jee 


Btnta Pa WAGE 5, 5 3) 0 i-vare ie joretsyeye S cxaeoas Fare sia PS RY cten ei 
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The flint variety showing the highest yield of corn in 1910 is a local 
strain of eight-rowed yellow flint corn. It is grown yearly for husking 
on the school farm at Industry. The best-yielding dent variety in 1910 
has not succeeded in the other cooperative experiments. Dent varieties 
seem to be superior for conditions at Industry. Two dent varieties and 
two flint varieties were tested for silage fodder production in 1911. The 
yields are given in Table 9. 


Experiments at Berkshire 

The climatic conditions at Berkshire resemble those at Ithaca, but the 
soil on which the corn varieties were grown is better adapted to corn 
culture. <A field of fertile gravelly loam at an elevation of 1,050 feet 
above sea level was used for a variety test in 1910. Twelve varieties were 
planted and of these ten were harvested; two dent varieties failed to mature. 
Very dry weather prevailed during the summer, but the cultivation given 
overcame that condition to a large extent. The experiment was made by 
D. P. Witter on his own farm. The grain only was weighed in harvesting. 
The yields shown in Table 6 are on the basis of corn containing 12 per cent 
of moisture: 


TABLE 6. YIELDS FROM CORN VARIETIES GROWN AT BERKSHIRE 


Shelled corn 


(bushels 
per acre) 
Flint varieties 
HattisiGold Nugget..s.3' hs Sestak taney icine nts, Sete wae Cen ee ee ee 70.6 
A GhoVeg Sabi by Eat wee at Wai Henman noe Uechacna ceo tool on os 69.7 
Canadar smut Noses. cae cee aus ro cee Oe ie erotic olen oie eet erase 61.0 
| Dich Hels egnee Ts AER AME SON Ray feat, tA Ay Al Re Aer ecco oti oon one 60.2 
Viellow States Plinity ... cic siaticrtescchelicdsreceisvehols aye Sveueueke cpu elansaatatcre eater erento 59.1 
MALO WEES. Mi cence neues Ste Hatt Ie eo Ae Cae keh eT a aetna eee 47.8 
Dent varieties 
Pridevof the: Northinss soc tn ee eee ae oR Eee ee eee 66.5 
Michigan Denmtitini. 5 G20). reteeeneretks © 5 Rec heroes ee Teeeoke eae retete ee tomes 64.9 
Onondaga ‘Wihitersiae.5.. ah cone aan edes cues ote. 's alte ha ena Gontebe token rereterele ete eta 60.9 
Stonmy.Kall Wihite Cap (ac see sareeer os «a etch oe Nore er Rene nearer 7 RNG 


The varieties of flint corn made a higher average yield than did the 
dent varieties tested. Hall’s Gold Nugget and King Philip gave better 
yields than did any other varieties. Pride of the North produced nearly 
as good a yield. 

Experiments 1n IQII 

A number of small cooperative experiments were located at various 

points in the State in 1911. Four of these were made on the farms of 
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State institutions. Several farmers were provided with seeds and direc- 
tions for testing a few of the best-yielding varieties, but after harvest only 
five farmers made reports that would allow of a comparison with the 
results of other tests. Average yields for different varieties cannot be 
made, because the same varieties were not tested by all experimenters 
and conditions influencing the yields were not similar in all places. The 
size of plats used varied from too hills to 1,200 feet of row. The yields 
of ear corn and stover, together with elevation above sea level and date 
of planting, are shown in Tables 7 and 8: 


TABLE 7. Pounps oF EAR CORN FROM ONE PLAT OF EACH VARIETY BY LOCALITIES 


| 


Kings | Otis-| York-| Go- : Penn| Mc- |Horse- 

Park | ville | town | wanda Ovid | Phelps Yan |Lean | heads 
Elevation, feet........ 125) 850 500 665! 600 FOO|ln se itis \Noes eb ee 
Date of planting...... June |May] June | May |May]|] May | May} May| May 

10 23 3 26 16 18 16 18 31 
Varieties 

Hall’s Gold Nugget.... 390} 305 44 109} 179 165 1h) Gaareaie 170 
Kaine Philips wy etsevcs Bs 202 a4 93) 187 E22] doen: 92 133 
Pride of the North.... 294) 305 57 TOF eDAS Wiebe alates 25 76 140 
Canada Smut Nose.... 285]..... 31 C bil exaeecti 1274 eric al Reo ie 128 
Stabepilintees. ake 7 Ne cio oc Co} hpi Gee 236 TAG PR |oarseetel| gata es. 1. 
WWASCONSITIN NOM aaron lie cere 2B Tree ae GUS arcig ite] Mel emia TO lierats tel eset 
Vianrann © bhtevellowa Hilirit| Meer so ceseeicie | stertelemllts eeseneletlereters > 122 |n 8 12 OOlEeees., . 
ERwelve-rowed sb linttiae || see ctelinere nts L2G Pike a larccs porter ere lee Genes 52 eac ats 
Genesee Valley... 2e2)2.25.° NOV hese be Sep es leicht oh ts [Cee Sor RENTERS lceecteetea EReCar ec Renae 
Lao Rye Deri bomen Kesh Pama ae le Sara (See. Ten [i Ra ee SH no Pia eee ee) 122 


" TABLE 8. Pounps oF STOVER FROM ONE PLAT OF EACH VARIETY BY LOCALITIES 


Kings} Otis-| York-| Go- . _|Penn| Mc- |Horse- 
Park | ville | town | wanda Ovid) Phelps Yan | Lean} heads 
Varieties 

Hall’s Gold Nugget.... 390} 435 117 bY of ie) 125) 933 pencr *Io 
KanesPhilipieps acre 430| 143 97 99} 109 LOD rane 278 9 
Pride of the North....|) 445) 247 115 SG/ERTO5|aae eek 43] 228 12 
Canada Smut Nose.... 520 |naree IOI TAN te Saliaee ieralteseiee IO 
Siac Iultmibon a ooo oome Zisls|loa05c TOO|Aceies 154 BOSE olbienee slic nceers 
Wasconsine Noy 7m nena locnee s 225i tare POLS iis Pratee sas BO Parts |(etierass « 
IMbeKenvaateylay SALON Mba eacecu||G neck |aac calla cadoaaleacse MOS ee 27 ten 2 SO aaa 
awelve-rowednHlimte. - lines sie|eits sole eee es BET es eect ele ies ohcaiel bee Here P20 |e ee. 
Genesee Valleys <i dices aller es. o | erect | NCO0) | eats cloner cll artanienet ater ones ncaa cereal Ieee airs 
Bema emt eis wie. wietecsyailic a char etl eaet altel eteacaietoteal re cee tial ee |e ara Fees WE ha egg | 9 


*Measured in bundles. 


In these experiments all varieties except two produced good yields 
at one or more localities. No conclusion as to superiority of one 
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Fic. 99.—Some of the corn varieties tested in New York State in 1 
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variety over another can be drawn from the varied results. It is 
evident that several of these varieties are well adapted to certain 
localities. The proportion of grain to fodder varies considerably 
when certain varieties are grown in different localities. This is most 
noticeable in the yields of grain and stover produced by the King Philip, 
Pride of the North, and Canada Smut Nose varieties as reported from 
Kings Park on Long Island and Gowanda in Cattaraugus county. It 
seems certain that the value of a variety of corn in this State is a matter 
that must be determined locally and not by averaging the results of any 
series of similar tests scattered over the State. As to the varieties of 
corn used in these tests, the results obtained seem to indicate that on 
suitable soils, and at less than 600 feet elevation above sea level, varieties 
of dent corn are as good as, or better than, the flint varieties for the pro- 
duction of ear corn and stover. Above 1,000 feet elevation varieties of 
flint corn are, as a class, better adapted to the climatic conditions and 
produce better average yields of mature corn. 


Experiments with corn for silage 


A few varieties of corn have been tested with a view to determining 
their ability to produce good silage fodder. For two years such tests 
have been made on the Cornell University farms under the direction 
of the writer. All the varieties in one test have been harvested at the 
same date and samples of the fodder analyzed for moisture content and 
nutrients. Additional tests of a few varieties were made at Willard and 
Industry, as previously noted. The yields of fodder for each kind and 
locality are shown below: 


TABLE 9. YIELDS OF CoRN FODDER FOR SILAGE FROM DIFFERENT VARIETIES IN 
THREE LOCALITIES 


Willard | Industry Ithaca Ithaca 
Variety (tons (tons (tons (tons 
per acre) | per acre) | per acre) | per acre) 
IQII I9QII IQII Ig1O 

HallisiGolds Nugcetaes 2h see es 8.16 5.07 9.62 10.33 
Pnide at thoy Norta jet eo oes elt 9.82 6.88 Suz F224 
Bipht-rOwed .Otate. soe cakes wk .'ls 6.82 CY © fl ease eee 8.08 
Suony Kah nite Cape sss. 3G het I1.50 SAGO wear enacietay, larohaaiesions = 
Weaminigg eters tele ties tite cc IRE Loft Fares iera emesis) ROR | Neto CNR [Sha ie ec 
Wood StIWOrunern WV Ebene. colt catgoe tat os tesa te ile se seme toes 3 10.82 
@rossbredpy cllows emt 58 1 ors sooo sic oe eee ine age dere QuO2e |e stent 
EEE KPIS TISHIAG Cicer tes aay aheye is eae nes | Un rare I IPeae Geena bl neers ote 16.52 
Bliie merure Bnsilape 2951.35 Fe Se ene de eee LICSA™ oO aia 


Two of these varieties are of the flint type. Hall’s Gold Nugget has 
shown adaptability for silage purposes in several of the experiments. 
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For a flint variety it produces a generous quantity of fodder containing 
a good percentage of grain. Pride of the North dent corn makes a very 
nutritious silage as grown at Ithaca, but the tonnage is rather low in com- 
parison with other varieties. It is early enough to mature seed in many 
sections.and where conditions are favorable will produce a fair quantity 
of fodder. Wood’s Northern White, Stony Kill White Cap, and Leaming 
are later varieties that cannot be expected to reach maturity at Ithaca 
except in very favorable seasons. Eureka Ensilage and Blue Ridge 
Ensilage are southern-grown varieties and cannot be acclimated to New 
York conditions. The Eureka variety is grown for the silo by numerous 
farmers in New York, while the Blue Ridge variety is said to be very 
popular in northeastern Ohio. The former failed to produce any grain 
when grown at Ithaca; the latter produced immature ears. 

A correct idea of the production of nutrients from each variety cannot 
be obtained without an analysis of the fodder at harvest time. The vari- 
eties grown at Ithaca have been analyzed by the Department of Agri- 
cultural Chemistry soon after harvesting in both years. These analyses 
and the weighed yields for each variety form the basis for the following 
table: 


TABLE 10. YIELDS OF FoppER, Dry MATTER, AND NUTRIENTS FROM VARIETIES 
OF CORN GROWN FOR SILAGE AT ITHACA 


Per- Pounds | Pounds | Pounds | Pounds 

Tons | centage dry crude fat carbo- 
per acre dry matter | protein per | hydrates 
matter | peracre| peracre| acre | per acre 


——[——— | —————— I sE—eeeeEeEeeeeSeeeeEeEesSsSESOe 


Season of 1910 


Pride of the North......... Cpa B27 51 4,703 442 163 3,145 
Wood’s Northern White..... 10.82 23.60 | 5,105 417 132 3,154 
Eureka Ensilage: tie): se 16.52 21.14 | 6,983 485 162 4,125 
Eight-rowed State Flint..... 8.08 |}! 23575 1--2)839 Partial analysis only. 

Hallis'Gold Nugeets.--.. se 10.33 | 25.40 | 5,249 444 155 3,318 


Season of 1911 


Hall’s Gold Nugget......... 9.6241) 32.205| 56,792 550 148 4,079 
CU, Farm Crossbred)- 225. 9.62 35-04 | 6,742 550 175 4,402 
Pride of the North. ........ 8.73 32.75 5,718 592 164 3,838 
Blue Ridge Ensilage........ 11.84 | 22.06 | 5,224 448 81 2,972 


If yield of dry matter alone could be used as a guide to determine the 
best kind of silage corn to grow, the problem would be comparatively easy 
to solve; but the degree of maturity in corn fodder has been found to in- 
fluence its digestibility and that of the silage made fromit. The dry matter 
in very immature corn plants is less digestible and nutritious than in 


———————— 
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corn plants of the same variety that are nearly ripe. The percentage 
of dry matter is an index of maturity in unfrosted corn fodder. To make 
the best silage about 25 per cent of dry matter is required in the fodder; 
a percentage lower than 20 indicates immature corn, and one higher than 
30 would hardly occur except in ripe or frosted corn fodder. In the 1910 
experiment the Pride of the North variety was ripe, while the Eureka 
corn was in the milk stage. In 1911 the four varieties were allowed to 
stand for five days after a killing frost, before weights and samples were 
taken. 

Differences in the amount of protein, fat, and carbohydrates produced 
are accounted for partly by variations in yield of fodder of the different 
varieties, and partly by variations in composition. In choosing a variety 
of corn to grow for silage, these variations should have some weight with 
other considerations. 

Taking into account the yields of ear corn and of fodder produced by 
different varieties of both flint and dent corn in the cooperative experiments 
here described, we may say that for silage purposes it will be found best to 
grow varieties of dent corn wherever those varieties produce more than 
do flint varieties. The varieties should reach a fair degree of maturity 
in a normal season. At higher elevations and where flint varieties pro- 
duce larger yields of ear corn and of stover, some of these varieties — such 
as Hall’s Gold Nugget and King Philip — should be grown for silage in 
preference to the immature dent varieties that never become acclimated. 


HOW FUTURE EXPERIMENTS SHOULD BE MADE 


The experiments described in this bulletin indicate that varieties of 
corn suitable for different localities are now being grown in this State. 
The first step that should be taken in every locality where improve- 
ment in corn growing is desirable, is to test all varieties known to have 
some merit for that locality. Several farmers should make the same 
test in the same manner for one season. By comparing the results of 
such tests, the best varieties may be ascertained. These varieties should 
be retested, together with a few varieties from other sections in order 
to see if any better kinds can be introduced. The varieties that prove 
best adapted to the needs of the locality after continued testing through 
several seasons may then be improved by careful selection, and seed 
crops grown for distribution in the community by the person best equipped 
for it. This involves cooperation on the part of the corn growers, which 
will be likely to lead to other forms of community effort. 

When desired, cooperative variety tests of corn may be made in those 
parts of the State where conditions warrant corn culture, under the direc- 
tion of the State College of Agriculture. Directions for making tests 
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and advice as to varieties most likely to succeed under certain conditions 
will be given on request. The College of Agriculture does not grow 
varieties of seed corn for sale or for general distribution. The varieties 
that should be tested are mainly in the hands of seedsmen and individual 
growers. An effort will be made to procure seed corn of the best varieties 
for trial under suitable conditions. From time to time a few varieties 
of proved merit should be sent out from the College to those localities 
where there is sufficient interest in corn growing. At this time we desire 
the cooperation of several persons in a locality for the purpose of testing 
corn varieties. A systematic study of all corn varieties grown within 
the State should be made with the help of the corn growers themselves, 
and the results published when the study is completed. 


SUMMARY 


A number of representative New York varieties of corn have been tested 
in cooperative experiments during the last three years. The most impor- 
tant results may be summarized as follows: 

Elevation above sea level influences the climate of a locality to a large 
degree. The type of soil used is also of importance in corn growing. 
A high elevation, combined with a soil type not well suited to corn, caused 
failure or very poor results with some varieties acclimated to other loca- 
tions that were more favorable. Better soils and lower elevations pro- 
duced very different results, especially with dent varieties of corn. 

For elevations of 1,000 feet or more above sea level, varieties of flint 
corn seem better adapted to produce ripe grain and stover than do dent 
varieties. For silage purposes there are a few good flint varieties and 
some early dent varieties that are preferable to very late dent varieties. 

At elevations lower than 1,000 feet above sea level but above 600 feet, 
there are some flint varieties that can be depended on to yield better crops 
of sound mature corn than do dent varieties of equal earliness. For 
silage purposes there are both dent and flint varieties that are sufficiently 
productive and grow to reasonable maturity in a normal season. 

For elevations lower than 600 feet above sea level, varieties of dent 
corn as a class will produce more satisfactory yields of grain and stover, 
or fodder for the silo. Early-maturing flint varieties are not productive 
enough for the lower elevations. 

More thorough experimenting in localities where corn is an important 
crop are needed in order to determine the varieties best adapted for either 
grain or fodder production. All local varieties of corn should be tested 
by several persons during the same season, with such outside varieties 
as seem likely to succeed under prevailing climatic and soil conditions. 
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FUNGOUS FLORA OF THE SOIL* 
C. N. JENSEN 


For many years the fungous flora of the soil has attracted considerable 
attention from various points of view. From a purely systematic stand- 
point, little has been known until recently of the species constituting a 
part of this flora, and little has been known of its biology and physi- 
ology. The present work is the outcome of investigations begun with a 
view to determine the extent of distribution of known pathogens in the 
soil and of their ease of isolation by cultural methods. Hence the 
systematic study and technic have been emphasized with a view to pav- 
ing the way for more fertile biological and biochemical studies, as well as 
to serve as a basis for a monograph of the soil fungi. 

The fungous inhabitants of the soil may properly be classified as obli- 
gate saprophytes and facultative parasites. In the determination of the 
obligate saprophytic forms, we must resort to the isolation of the forms 
by cultural methods only, while the determination of the facultative para- 
sites may be carried on in two ways: one by isolation, the same as with the 
obligate saprophytes, and after isolation the determination of the patho- 
genicity of the form in question by a series of inoculations on the presum- 
able host; the other, the reciprocal of this, by growing crops under 
controlled conditions and, in case disease due to parasitic fungi arises, 
in isolating the causal organism from the host. 

The isolation of fungi from the soil is not so simple a task as at first 
sight it might appear. While it is true that we must consider the fungous 
flora of the soil as consisting of saprophytes, it does not follow that all 
these fungi will yield to one and the same cultural method or that they 
will grow on similar media. There must be a certain specialization as to 
food relations, temperature, moisture, oxygen, and so forth, with sapro- 
phytes as well as with parasites. This specialization must exist a priort 
in various degrees. 

Every amateur student in mycology or plant pathology knows that 
if he wishes to collect a Pilobolus, a Sordaria, or a Chaetomium, he is most 
likely to find it on dung; in order to find Pyronema confluens, he looks for 
it on burned areas; again, certain saprophytes, such as the Cytosporas, 
grow commonly on dead twigs of the stone fruits, Salix, Populus, and the 
like. This specialization is recognized well in classification, as we often 
find groups of fungi designated by such words as fimicole, lignicole, cauli- 
cole, and so on. This being accepted without question, how readily 


*Also presented before the Faculty of the Graduate School of Cornell University January 19, 1912, 
@$ @ major thesis in partial fulfillment of the requirements for the degree of Doctor of Philosophy. 
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should we expect to meet with considerable difficulty in isolating soil fungi, 
because of the lack of suitable media and other environmental factors! 
The acidity or alkalinity of the media, the kind of media as to nitrogen 
source, carbon source, and so forth, temperature, moisture, supply of 
oxygen, and various other factors determine to what extent cultural work 
ends in success. 

Again, difficulty arises in taking the soil sample and in subsequently 
handling it so that contaminations are practically eliminated. There is 
no reason to presume that a fungus living saprophytically in the soil may 
not live elsewhere; in fact, the contrary is now known to be the case. 
If we are to speak of the fungous flora of the soil, no species should be 
grouped here unless evidence sufficient to substantiate the statement is 
at hand, because in this connection we are dealing with the very important 
item of habitat. 


HISTORICAL 


With the foregoing brief statements of some of the principal difficulties 
confronting the investigator of soil fungi, it has seemed desirable to give 
an historical review of the technic employed by previous workers in this 
field, together with their results, before taking up for consideration the 
writer’s individual work. 

Prior to 1886 there is practically nothing worthy of our attention, so 
far as isolation of soil fungiis concerned. Before that dateit was generally 
recognized that the soil contained many of the lower fungi, but that was 
about the extent of the knowledge at that time. As to descriptions of 
species, there were probably very few of any value. 

Adametz (’86) was the first real investigator who attempted to isolate 
soil forms and to give them names and descriptions. He isolated 
bacteria, yeasts, and molds, but we are interested only in that he isolated 
eleven fungi, among which were four yeasts (including Monilia candida). 
The purpose of his isolations was to obtain species for biochemical studies. 

The soil samples used for his isolation work represented both sandy and 
loamy tilled land of the experimental fields. One sample was taken at 
the surface, and a second directly beneath at a depth of 25 to30cm. The 
original plan was to keep the fungi, isolated from the two kinds of soil, 
separate; but after some time this idea was abandoned because he found 
that the two soils harbored the same species. 

The sterilized reagent flasks (including sterile media presumably, 
although this is not stated), closed with sterilized cotton plugs, were 
inoculated in the field where the samples were taken. Further details 


(86) Adametz, Leopold. Untersuchungen ui. d. Niederen Pilze der Ackerkrume. 
Inaug. Diss. 1-78. pl. 2. 1886. 
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with respect to taking the samples are not given, except the statement 
that the greatest precaution in all the work was constantly observed. The 
methods observed in sterilization of media, glassware, etc., were similar 
to those of Hueppe (’85), whom he followed closely. 

Following Adametz we find Reinitzer, Nikitinsky, and van Iterson 
interested in the soil flora principally from the same standpoint, the 
isolation of species with a view to the study of the biochemical processes 
taking place in the soil. Reinitzer and Nikitinsky were primarily 
interested in the decomposition of humin substances by soil organisms, 
while van Iterson busied himself only with decomposition of cellulose. 

Reinitzer (’oo) extracted humin substances from garden, wood, meadow, 
and heath soils as wellasfrom wood mold. The substances after extraction 
were never sterilized and were allowed to stand in dishes unprotected 
from the air. No fungous growth took place. Later these substances 
were inoculated with a small portion of wood soil containing hyphe, but 
with only negative results. While valuable data of a biochemical nature 
resulted from his work, still as to isolation of soil fungi nothing new can 
be accredited to him. 

Later Nikitinsky (’o2) was somewhat more successful in the isolation 
of soil forms than was Reinitzer. He isolated some thirty forms of bacteria 
and three species of fungi. While his technic allows considerable room 
for contaminations, he undoubtedly isolated from the soil the forms men- 
tioned by him, as they have been isolated repeatedly by other investi- 
gators since. For his isolation work he used three solutions as follows: 


Solution I Solution ITI Solution III 


1.5 per cent humicacid 1 per cent humic acid 1.5 per cent humicacid 
0.5 per cent (NH4)2SO,4 

Se SSS 0.2 per cent cane sugar 

0.2 per cent KH,PO, 0.2 per cent KH2PO, 0.2 per cent KH2,PO, 

0.2 per cent MgSO, 0.2 per cent MgSO; 0.2 per cent MgSO, 


These solutions were placed in 13-liter flasks, plugged, and sterilized 
in an autoclave at 120° C. for thirty minutes. After cooling they were 
inoculated with soil extract. The soil extract was obtained from garden 
soil as well as from the upper and lower layers of forest and humous soils. 
The humic acid used in the solutions was obtained from the two soils 
last mentioned. 

(’85) Hueppe. Die Methoden der Bakterienforschung. Wiesbaden. 1885. 

(00) Reinitzer, F. Uber die Eignung der Huminsubstanzen zur Ernahrung von 
Pilzen. Bot. Ztg. 58: 59-73. 1900. 

('o2) Nikitinsky, J. ber die Zersetzung der Huminsaure durch physikalisch- 
chemische Agentien und durch Mikroorganismen. Jahrb. Wiss. Bot. 37: 365-420. 
fig. 4. 1902. 


418 BULLETIN 315 


The cultures were allowed to stand ten days. Transfers were then 
made (exact method not stated) to culture solutions of the same composi- 
tion as the original. These were again allowed to stand ten days and 
another transfer made. Finally, a third transfer was made. Ten days 
after, this third subculture was used for pouring dilution plates after the 
Koch method. The media used for pouring plates were normal gelatin 
(ro per cent gelatin, 10 per cent peptone, o.2 per’cent monopotassium 
phosphate [KH»PO,], 0.2 per cent magnesium sulfate [MgSOu], 0.2 per 
cent glucose), agar (1.5 per cent agar, 1 per cent peptone, o.2 per cent 
monopotassium phosphate [KH,PO,], 0.2 per cent magnesium sulfate 
[MgSO,], 0.2 per cent glucose), and sodium humate mixed with gelatin. These 
pure cultures now obtained were used in Nikitinsky’s biochemical studies. 
In a few instances cultures were obtained by inoculation of gelatin (without 
humic acid) directly with soil. Further details of this method are not given. 
The first method yielded mostly bacteria; one yeast is recorded. The 
second method yielded Penicillium glaucum, aMucor, and a Trichothecium. 

Coming now to van Iterson (’04), we find the following method of pro- 
cedure: Two sterile pieces of Swedish filter paper were placed in glass 
dishes and these were moistened with tap water (leitungswasser) 100 cc., 
ammonium nitrate 0.05 gram, monopotassium phosphate 0.05 gram. As 
inoculation material he used soil or humus, but the best results were obtained 
when the dishes were left exposed to the air for twelve hours. Following 
inoculation of the plates they were maintained at 24° C. and the paper was 
kept moist. He states that after fourteen days to three weeks a rich fungous 
growth could be noticed. He now obtained pure cultures from these 
plates for his further study. The exact methods pursued are not given. 

The following species were isolated: Sordaria humicola Oud., Pyronema 
confluens Tul., Chaetomium Kunzeanum Zopf, Pyrenochaeta humicola 
Oud., Chaetomella horrida Oud., Trichocladium asperum Harz, Stachy- 
botrys alternans Oud., Sporotrichum bombycinum (Corda) Rabh., Sporo- 
trichum roseolum Oud. et Beijer., Sporotrichum griseolum Oud., Botrytis 
vulgaris Fr., Mycogone puccinoides (Preuss.) Sacc., Stemphylium macro- 
sporoideum (Ben. Br.) Sacc., Cladosporium herbarum (Pers.) Link, Epicoccum 
purpurascens Ehren. It is unfortunate, from our point of view, that there 
is no mention made as to just which species were isolated from the soil 
and which species from the air. 

The most extensive work as to the number of species isolated from the 
soil is that of Oudemans and Koning (’02). The isolation was carried out 

(02) Oudemans, C. A. J. A., et Koning, C. J. Prodrome d’une flore mycologique 
obtenue par la culture sur gelatine préparée de la terre humeuse du Spanderswoud 
prés Bussum. Arch. Néerl. Sci. Nat. ser. 2, 7: 266-298. pls. 41. 1902. 


(04) van Iterson, C. J. Die Zersetzung von Cellulose durch aérobe Mikroorganis- 
men. Centbl. Bakt. u. Par. Abt. 2, 11: 689-698. pl. I. 1904. ; 
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by Koning, while the classification of the species was made by Oudemans. 
Forty-five species were isolated and classified, and illustrations were made 
of practically all. All isolations were made from humous soil. 

After considerable experimentation Koning found the following to be 
the best nutrient medium for use in culture work: wort 50 cc., water 
50 cc., saccharose 2 per cent, gelatin 10 per cent or agar 1.5 per cent, 
always allowing the reaction of the medium to remain as it happened in 
preparation. However, this was always acid. 

To begin his cultures, Koning introduced into a platinum capsule, heated 
to redness for sterilization and then allowed to cool, a fragment of humus, 
by preference the remains of a leaf of about 1 sq. cm. This humus was 
taken near the surface. He now poured about 1 cc. of sterilized water 
into the capsule, and by means of a glass rod (sterilized by flaming) trit- 
urated the fragment of humus. The bouillon thus obtained was intro- 
duced, with the aid of a platinum loop made to hold nearly 50 mg. of 
liquid, into a test tube containing 10 cc. of water. This dilution was the 
most advantageous, as taught by his experience. The contents of the 
test tube were now poured on the surface of plates poured with the nutrient 
medium given above. After clarification of the liquid —that is, after 
deposition of the spores, and so forth — the plates were inclined in order 
to allow the liquid to flow out. After a period of two days at 24° C., the 
colonies of molds were seen to develop. From these Koning obtained his 
pure cultures. 

The following species were isolated: Mortterella humicola Oud., M. 
tsabellina Oud., M. pusilla Oud., M. subtilissima Oud., Mucor geophilus 
Oud., Absidia coerulea Bainier (Mucor Saccardot Oud.), M. vacemosus 
Fres., Pilaira anomala (Ces.) Schrot., Chaetomella horrida Oud., C. tortilis 
Delacroix, Sphaeronema Fagi Oud., Acrostalagmus cinnabarinus Cda. var. 
nana Oud., Amblyosporium echinulatum Oud., Arthrobotrys superba Cda. f. 
oligospora Coemans, Aspergillus calyptratus Oud., Aspergillus Koningt 
Oud., Botrytis vulgaris Fr., Cephalosporium acremonium Cda., C. humicola 
Oud., C. Koningi Oud., Monitlia acremonium Delacroix, M. geophila Oud., 
M. humicola Oud., M. Koningt Oud., Monosporium silvaticum Oud., 
Naematogonium humicola Oud., Penicillium desctscens Oud., P. geophilum 
Oud., P. glaucum Link, P. humicola Oud., P. silvaticum Oud., Spicaria 
decumbens Oud., S. elegans (Cda.) Harz, S. stlvatica Oud., S. simplicissima 
Oud., Trichoderma Koning: Oud., Alternarta humicola Oud., Bispora 
pusilla Sacc., Hormodendrum pallidum Oud., Stemphylium botryosum 
Wallr., Torula lucifuga Oud., Ciliciopodium Magnusit Oud., Graphium 
Klebahni Oud., Stysanus stemonites (Pers.) Corda, Stysanus differmis 
Oud., Tilachlidium humicola Oud. 
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The brief history already given differs decidedly from that which fol- 
lows, as a casual comparison will readily show. We note at once, 
in the consideration of the earlier history, that isolation was concerned 
with all fungi which might arise. The investigations that are now to be 
noted are limited to particular groups or species only, depending on 
whether the work is concerned with saprophytes or with facultative 
parasites. 

Among the first to receive mention should be Butler (’07), to whom 
much credit is due for his excellent treatise on the genus Pythium. Al- 
though he does not deal with soil forms alone, yet his work must constitute 
a valuable part of the history that we are discussing, because of 
the species he has unquestionably shown to be soil organisms as 
well as the new method of isolation evolved by him. We can do 
no better than use the author’s own words in the description of his 
method: 

Garden earth, preferably from the neighborhood of the roots of higher plants, 
is taken three to six inches below the surface of the soil and placed in a large shallow 
vessel to which enough tap water is added to leave a layer free above the earth. In 
this the substratum is floated. Numerous trials have shown that the nature of the latter 
is by no means a matter of indifference. . . . By far the best medium which I 
have found for general use is boiled sliced root of Abutilon, either plain or steeped in 
decoction of flies. . . . . Working in the tropics I have found it very useful to 
acidify slightly with citric acid the water used during the first step in the isolation from 
earth, in order to keep down bacteria. The acid often, however, interferes with spore 
formation, so that it is necessary to shorten the time as much as possible. After twenty- 


four hours, the culture substratum is removed and placed in a relatively large quantity 
of water, and after another twenty-four hours examined. 


From a consideration of the above we are again forcibly reminded that 
there is considerable specialization as to food relations, and so forth, 
amongst soil organisms, and that different methods and media yield 
decidedly different results. 

The species isolated by Butler are Pythium de Baryanum Hesse, P. 
intermedium de Bary, P. vexans de Bary, P. proliferum de Bary, P. 
rostratum Butler, P. monospermum Pringsh. 

Following Butler are Hagem, Lendner, and Namyslowski. All three 
have confined their isolations to the Mucorales and many new species 
have been found. As a result of the work of the first two, especially, the 
demand has arisen for a new monograph of the order. This demand is 
supplied by Lendner’s ‘‘ Les Mucorinées de la Suisse,” 1908. But even 
since that date these investigators have still isolated many new species, 
so that the monograph is now somewhat incomplete in that about nine 
new species are not considered within its pages. 


('o7) Butler, E. J. An Account of the Genus Pythium and Some Chytridiaceae. 
Mem. Dept. Agr. India, Bot. Ser. No. 5.1: 1-160. pl. 10. 1907. 
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Hagem (’08, ’10) isolated the following eighteen species of Mucorales, 
nine of which are new to science: Absidia Orchidis (Vuill.) Hagem, A. 
glauca Hagem, A. spinosa Lendner (syn. Mucor Norvegicus Hagem), 
Mucor Ramannianus Moller, M. hiemalzs Wehm., M. strictus Hagem, M. 
mucedo (Linné) Bref., M. Christianiensis Hagem, M. dispersus Hagem, M. 
syluaticus Hagem, M. flavus Bainier, M. genevensis Lendner, M. racemosus 
Fres., M. griseo-cyanus Hagem, M.corticolus Hagem, M. plumbeus Bonord., 
M. sphaerosporus Hagem, M. saturninus Hagem. He has also isolated 
four species of Actinomyces. His work on the species of Actinomyces 
was instituted primarily in order to study the distribution of animal 
pathogenic forms. As yet he has not succeeded in connecting any patho- 
gens with those found in his culture work. The paper ‘‘ Untersuchungen 
tuber Norwegische Mucorineen, II” is principally a biochemical study 
having for its basis the species of Mucor isolated from the soil. Of in- 
terest to us in this connection is Chapter I, ‘‘ Die Verbreitung der Muco- 
rineen im Erdboden,” in which a general discussion is given of the 
distribution of these fungi in various soils. The two other papers deal 
with descriptions of isolated species and technic. To Hagem must be 
given foremost rank among the investigators of soil organisms as to mor- 
phological as well as biochemical studies. 


His soil samples were taken as follows: 


In order to investigate the Mucorale content of a soil sample, it is usually sufficient 
to sprinkle three to four petri dishes with small amounts of soil. The colonies spread 
very quickly over the substratum and must be transferred to new substrata again and 
again as soon as fructification begins. The smaller forms, as M. Ramannianus and 
Zygorrhynchus Moellert, are very easily overgrown by larger forms, as M. hiemalis, and 
it is therefore appropriate to use a great number of plates and to inoculate each plate 
with a few small particles of soil. 


Hagem has investigated, for their Mucorale content, different soils such 
as arable, meadow, garden, wood, and the like. ‘To this end, either the 
samples of soil were taken at the locality and placed in sterilized reagent 
flasks and then brought to the laboratory, where petri dishes containing 
wort-agar were inoculated; or the dishes were taken to the field, where 
they were inoculated with small particles of soil transferred by means of 
sterile forceps. 

The method of obtaining pure cultures is worthy of somewhat detailed 
description, particularly since so much is written concerning heterothallic 
species exhibiting homothallicism, and vice versa. It is quite possible 

(08) Hagem, Oscar. Untersuchungen tber Norwegische Mucorineen 1: 1-50. fig. 
22. 1908. (Reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 1907.) 

(10) Untersuchungen tber Norwegische Mucorineen 2: I-152. I9g10. 
(Reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 4, 1910.) 

(10) Neue Untersuchungen tber Norwegische Mucorineen. Ann. Myc. 
8: 265-279. jigs. 1-8. 1910. 

10) 


Einige Beobachtungen tber die Verbreitung der Actinomycetes in 
der Natur. Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 197-205. 1910. 
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that the results of some workers can be attributed to cultures which are 
not the descendants from a single spore. The acute observer, and he who 
has worked with the Mucors to any extent, knows that it is no easy task 
to pour plates with spores distributed singly. Usually they adhere in 
twos and threes. Hagem is the first to warn us in print of this condition. 
His method of obtaining pure cultures from a single spore is based pri- 
marily on this fact and is as follows: 


With a platinum needle, some spore material is transferred to a flask containing 
about 30 cc. of sterile water. After vigorous shaking, one pours a few cubic centimeters 
of the spore-containing water into a second flask containing water, and again after 
vigorous shaking a few drops are transferred from the second flask to a third. After 
repeated shaking of this, 2 cc. are poured on the solid nutrient stratum of a poured petri 
dish and distributed over the whole surface. The spores are now allowed to settle and 
thereafter the water is carefully poured from the dish. The dish is now left at room 
temperature for two to five days, and when the spores have begun to germinate an 
attempt is made to isolate a colony. To do this, the dish is opened and brought quickly 
under the microscope (enlargement about 50). At a glance one,detects whether the 
colony has originated from a single spore. Transfer is now made to the substratum 
of a second dish. 


This operation of determining that a colony is the product of a single 
spore allows some possibility of contamination while the plate is left 
uncovered and during the observation. The chances of contamination 
are very slight, however. 

The writer employs a method in vogue in the laboratory of the Department 
of Plant Pathology, Cornell University, which is probably somewhat 
more commendable than that of Hagem. This method can be used to 
advantage especially when pouring plates with spores as large as those of 
most species of Mucor. The method is as follows: Plates are poured so 
that a very thin layer of the solid nutrient medium covers the bottom of the 
dish. Inoculation of the plates is made after the Hagem method. After 
germination of the spores, instead of removing the cover of the dish, the 
dish is inverted and placed on the stage to make the observation. 
The glass immediately above the spore (this, of course, while the dish is 
inverted) is marked with india ink in order to assure no mistake in transfer 
of the proper colony. 

Contemporary with Hagem in Norway, we find Lendner (’08) in Switzer- 
land at work on a study of the Mucorales as to distribution, culture, 
classification, and so on. His studies have resulted in the admirable 
monograph already cited. Ina study of the habitat of the species of this 
order, the author considers, in connection with a number of pabula, that 
of the soil. One species, Mucor botryoides, is not listed in the monograph 
but has been isolated from the soil more recently by Lendner (’10). 

(08) Lendner, Alfred. Les Mucorinéesdela Suisse. 1-180. pls. 1-3. fig.59. 1908. 


(10) Nouvelles Contributions 4 la Flore Cryptogamique Suisse. Bul. 
Soc. Bot. Genéve ser. 2, 2: 78-81. figs. I-4. 1910. 
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His method of isolation and the principal media used in the same were 
as follows: 

The media used for isolation work consisted either of wort-gelatin in tubes or 
in Erlenmeyer flasks, or of moist bread. The moist bread proved the more 
advantageous. In preparation of the latter medium the bread was placed in the petri 
dishes and only sufficient water was added to allow the bread to remain solid after 
sterilization at 120° C. Before sterilization the dishes were wrapped in blotting paper 
and were opened only just previous to inoculation. The plates were inoculated with 
the particular soil (garden and wood soil principally) by means of a flamed match in 
lieu of the use of a platinum needle. The plates were next carefully wrapped in sterilized 
paper and preserved in a case for that purpose. 

The species isolated by Lendner are: Absidia Lichtheimi (Lucet et 
Costantin) Lendner, A. spinosa Lendner, Mucor adventitius Oud. var. 
aurantiaca Lendner, M. genevensis Lendner, M. botryoides Lendner, M. 
lamprosporus Lendner, M. griseo-cyanus Hagem, M. Janssent Lendner, M. 
dimorphosporus Lendner. 

Namyslowski (’10) needs mention only so far as to state that he has 
isolated Zygorrhynchus Vuilleminit Namy., Mucor microsporus Namy., 
and Rhizopus arrhizus Fischer from the soil. In the literature consulted, 
nothing is stated as to the method of isolation from the soil samples. 

In this country Professors Selby and Manns (’og) have devised a method 
that can be used to advantage in a study of the soil flora, especially when 
the fungi are in a sporulating stage. While the specific success that has 
attended this method is not given, still we are led to believe that it has 
been used to advantage. Toquotefromthe bulletin: ‘‘ Washingsfrom the 
soil in which diseased plants occur or washings of samples of seed grain 
can be placed in the centrifuge (physicians’ centrifuge) and there sub- 
jected to the rotation and consequent centrifugal effects.” In order to 
be of any value in soil work, it goes without saying that platings must be 
made from the washings. 

Rivas (’10), as the two previous workers, needs mention not because 
of the fungi he has isolated but because of the method used in collecting 
his soil samples. It is true that he has isolated ten cultures of molds in 
connection with thirty cultures of bacteria, but, since no descriptions are 
given, his work on fungi has no taxonomic value; that is, it does not 
advance our knowledge of soil forms. His method is given in the following 
citation: 

The soil was collected in clean test tubes, previously sterilized by dry heat at 200° 
C. for fifteen minutes or more until a slight browning of the cotton plug took place 


(09) Selby, A. D., and Manns, Thos. F. Studies in Diseases of Cereals and 
Grasses. Ohio Agr. Expt. Sta. Bul. 203: 191. 1909. 

(10) Namyslowski, B. Studien tber Mucorineen. Bul. Acad. Sci. Cracovie, 
Class. Math. et Nat. ser. B. June 1910: 477-520. pl. 19. IgI0. 

(’10) Zygorrhynchus Vuilleminii une Nouvelle Mucorinée Isolée du Sol 
et Cultivée. Ann. Myc. 8: 152-155. fig. 9. I9gI0. 

(10) Rivas, D. Bacteria and other Fungi in Relation to the Soil. Contrib. Bot. 
Lab. Univ. Penn. No. 3, 3: 243-274. I910. 
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(indication of decomposition of organic matter, hence complete sterilization). In like 
manner all the glassware (test tubes, pipettes, flasks, etc.) was sterilized. 

At the time of collecting the samples, after removing the leaf mould layer, the 
cotton plug was removed from the test tube which was immediately inserted vertically 
in the ground with a gentle rotary motion to a depth of about 3 to 5 cm. This test 
tube was withdrawn and the cotton plug immediately replaced. In this manner the 
uppermost part of the soil, which contains the greatest number of bacteria, was obtained. 
In cases where it was desirable to collect the samples from the deeper portions of the 
soil, a vertical cut was made and, after scraping the surface with a sterilized spatula, 
the sample was collected as above indicated, except that the test tube was inserted 
horizontally at the desired depth 10 to 12 cm. below the surface. 

For the study of the moulds, the samples were taken from that part of the leaf 
mould layer next to the soil after the top leaves were carefully removed. The material 
was collected in sterile test tubes and inoculated on nutrient agar plates by touching 
and gently rubbing the material on the surface of the medium. The plates were incu- 
bated at 37° C. and at room temperature for some days, after whicha luxuriant growth 
was obtained. This collection was made during autumn, when the growth of moulds 
on the ground was found to be more luxuriant. 


Beckwith (’11), in North Dakota, found representatives of the following 
genera to be present in what he terms ‘‘ wheat-sick soil”: Fusarium, two 
species; Colletotrichum, two species; Macrosporium, Alternaria, Spicaria, 
Verticillium, Rhopalomyces, Cephalothecium, and Helminthosporium. 
It would be highly interesting to know whether the same results would 
follow provided isolations were made in late summer, autumn, and winter, 
presuming, however, that the above results followed isolations made in 
May, June, and July. While some of the above fungi have been found 
repeatedly in the soil, this is the first report of the isolation of others. 
Without questioning the results, it seems peculiar, however, that no 
Penicillia nor Mucors should have been encountered, as species of these two 
genera have been quite generally isolated from the earliest investigations 
to the present. 

In describing his method of isolation and the kind of media used, citation 
is made from the original: 


A soil solution was made by mixing one part of soil with ten parts of distilled 
water. This mixture was agitated frequently for twenty-four hours, in order that such 
readily soluble matter as was present in the soil might go into solution. This solution 
was then filtered through Pasteur bougies in order to clarify it, and then, without 
further treatment, was made into a solid medium by the addition of one and one half 
per cent of agar-agar. The reaction of this medium was very slightly acid, being .o2 
per cent normal. ‘ 

Soil samples were collected from a depth of two inches below the surface, using 
proper precautions to guard against contamination, and a suspension made by adding 
one gram of the sample to 10 cc. of sterile distilled water. After two minutes agitation 
in order to obtain as even a mixture of the soil particles and water as possible, this sus- 
pension was plated out on the soil agar. Plates were incubated four days at 29°-30° C. 
After growth had taken place, the cultures were purified. 


We may well close this historical discussion by taking into consideration 
the second method mentioned in the introduction for the determination 


(11) Beckwith, T. D. Root and Culm Infections of Wheat by Soil Fungi in North 
Dakota. Phytopathology 1: 170-176. Ig1I. 
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of the presence of facultative parasites in the soil: that of growing the 
crop under control experimentation and, provided disease arises, of 
isolating the organism from the host in case it is of parasiticnature. Sap- 
rophytes may likewise be isolated from the debris of plants after death 
has occurred. 

While a number of organisms causing disease in certain crops are 
generally recognized as living in the soil as saprophytes, at least for some 
years, still we are rather prone to say such is the case without any too 
much evidence. It cannot be emphasized too strongly that more work 
of the nature of Busse, Peters, and Ulrich (’11), connected with the demon- 
stration of the cause of the ‘‘ Wurzelbrand’”’ of the sugar beet and the 
presence or absence of the causal organisms in the soil, should be under- 
taken. A brief discussion of the history of investigations on this subject 
is as follows: Busse and Ulrich (’o8) demonstrated that beet seed-balls 
were attacked by Phoma Betae Fr., while the two other fungi known to 
produce ‘‘ Wurzelbrand ’— Pythium de Baryanum Hesse and Aphano- 
myces laevis de Bary — could not be demonstrated in any case as occurring 
on the seed-balls. The conclusion of their work is that the diseases 
produced by the two latter-mentioned fungi do not take their starting 
point from the seed. 

Kriger (’93) came to the conclusion, as a result of his investigations, 
that infection of beets can come from the soil. Perhaps this is not con- 
clusive, as his communications are too general. 

Hiltner and Peters (’o5) disinfected the seed-balls after the Hiltner 
sulfuric acid method (1. c. 220). In all three soils investigated (which 
were obtained from different sources and were of different natures), the 
authors found that when sterilized soil, as well as sterilized seed-balls, 
was used, some disease arose.. These results must undoubtedly be at- 
tributed to improper sterilization, and, according to the evidence of the 
following citation, the seed-balls could not have been sterilized. 

Busse, Peters, and Ulrich (’11) found that on complete sterilization of 
soil and seed-balls no ‘‘ Wurzelbrand ”’ could be produced. When com- 
pletely sterilized seed-balls but unsterilized soil were used, ‘‘ Wurzelbrand ” 


(93) Kruger, F. Phoma Betae Fr. als einer der Erreger von Wurzelbrand der Rtben- 
pflanzen. Zeitsch. Ver. Rttbenzuckerind. 43:—. 1893; cited in Arb. Kais. Biol. Anst. 
Land-. und Forstw. 6: 261. 1908. 

(05) Hiltner, L., and Peters, L. Untersuchungen tiber die Keimlingskrankheiten 
der Zucker-. und Runkelrtiben. Arb. Kais. Biol. Anst. Land-. und Forstw. 5: 207-253. 
1905. ; 

(08) Busse, W., and Ulrich, P. Uber das Vorkommen von Wurzelbranderregern 
auf der Rttbensaat. Arb. Kais. Biol. Anst. Land-. und Forstw. 6: 373-384. 1908. 

(11) Busse, W., Peters, L., and Ulrich, P. Uber das Vorkommen von Wurzel- 
branderregern im Baden. Arb. Kais. Biol. Anst. Land-. und Forstw. 8: 260-302. 
IQII. 
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of the nature produced by Pythium de Baryanum Hesse and Aphanomyces 
laevis de Bary occurred in soil that contained these organisms. (These 
organisms are not in all soils, which is to be expected; still they are quite 
generally distributed in Germany.) With the use of completely sterilized 
soil and unsterilized seed-balls, ‘‘ Wurzelbrand”’ produced by Phoma 
Betae Fr. occurred. The authors conclude that Phoma Betae Fr. does not 
live from season to season in the soil, but that it is carried over on the 
seed-balls; on the other hand, Pythium de Baryanum Hesse and A phano- 
myces laevis de Bary live as saprophytes in the soil, and under suitable 
conditions they can attack the beet. In passing it should be stated that 
the number of soils tested was more than sufficient to warrant the con- 
clusions. Some of the soils had not been in beets since 1899; some since 
1902, 1903, and i904; others had been in beets in 1908, when this work 
was completed. 

That Phoma Betae Fr. can be carried over winter in the soil is supported 
by Frank (’95). From the nature of his investigations and the evidence 
against his view, we may conclude that his point is not well taken. 

From the above data, it must be accepted that Pythium de Baryanum 
Hesse and Aphanomyces laevis de Bary constitute a part of the soil flora; 
and that Phoma Betae Fr. has not as yet been proved to live in the soil. 

Manns (’11) has worked with Fusarium oxysporum Schlecht. (Fusarium 
orthoceras Appel), causing the dry rot of potatoes. The evidence to the 
effect that this fungus may live in the soil is similar to that just given with 
respect to Pythium de Baryanum Hesse and Aphanomyces laevis de Bary. 

Finally, it should be stated that there are many plant pathologists who 
have given rather convincing circumstantial evidence to allow the accept- 
ance that certain facultative parasites, as Fusarium vasinfectum Atk., 
Pythiacystis citrophthora R. E. & E. Smith, Oospora scabies Thaxter, 
Thielavia basicola (B. & Br.) Zopf, and others, can live as pure saprophytes 
in the soil for a period of several years. However, space will not allow of 
a presentation of this evidence. 


PRESENT INVESTIGATIONS 
Soils examined 


The writer’s investigations were restricted to a study of the fungi in 
arable soil. The original plan was to take a soil sample every month of 
the year from the same field. This plan was later partially abandoned. 


(95) Frank, A. B. Neue Untersuchungen ttber Phoma Betae. Zeitsch. Ver. 
Rubenzuckerind. D. R. 45: 180 and 272. 1895. 

(11) Manns, T. F. The Fusarium Blight and Dry Rot of the Potato. Ohio Agr. 
Expt. Sta. Bul. 229: 316-317. I9I1I. 
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The first three samples, A, B, C, were taken in July, August, and Septem- 
ber from an oats field near the Agricultural College at Ithaca. When the 
first sample was taken, the oats were nearly ripe. When the second was 
taken, the oats had been harvested. This field was considered worn out 
in the early seventies; since that time it has grown a crop every year. 
The rotation practiced has been wheat, corn, and oats; the last-named 
crop was grown in 1910. The field has received no coating of manure 
since 1874. The soil is a Dunkirk clay loam. 

The sample for D isolation (October) was taken from a barrel of soil 
shipped from East Hampton, Long Island. The soil was a sandy loam 
and in 1910 had grown a crop of potatoes. The harvest had been small; 
probably a conservative estimate would be fifty per cent of the normal. 
The prevalent diseases were those caused by Oospora scabies Thaxter, 
Corticium vagum B. & C. var. Solant Burt, and Fusarium oxysporum 
Schlecht. Further history pertaining to this soil was not obtained, except 
the fact that the field has been under cultivation for many years. 

Samples E, F, G, H, and I (November, December, 1910; January, 
February, and March, 1911) were taken from the plant-breeding experi- 
mental garden east of the college. The land has borne crops constantly 
since the early seventies and probably has been under cultivation for the 
major part of one hundred years. The soil in that part of the garden 
where the samples were taken is a Genesee silt loam. The crop grown 
in I910 was peppers. 

Samples J, K, L, M, N, and O (May to September, 1911) were taken 
from a potato field near Atlanta, N. Y. The soil is probably a Volusia 
gravelly sandy loam. The field has been under cultivation constantly 
for many years. Among the crops grown have been potatoes, clover, and 
oats. The crop in 1911 was potatoes. 

Toward the latter part of the summer, samples were taken both from a 
part of a field to which sulfur had been applied and from a part that had 
been left untreated serving as a check in some other experimental work. 
The purpose of making isolations from these samples was to find out if 
sulfur, three months after application, had changed in any way the 
fungous flora of the soil. The results proved to be negative. 


Methods of taking soil samples 


Samples A, B, C, D, and E were obtained after the same manner. The 
instrument for taking the samples consisted of an iron tube, one inch in 
diameter and about eight inches long, threaded at both ends. The threads 
on the one end served for fastening the tube to a rod (used as a handle 
similar to that of a soil auger) by a reducing coupling. This end of the 
tube was plugged with cotton. The threads on the other end served for 
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receiving a threaded cap that was made to fit very snugly. The tube, 
being closed by means of the cotton plug and the cap, was sterilized in a 
hot air sterilizer for one hour at 140° C. The tube was attached to the 
handle on arriving in the field, and after the very topmost layer of soil 
(approximately one fourth inch deep) had been removed, the cap was 
removed and the tube inserted into the soil by a rotary motion. The 
soil being under cultivation, the tube could be inserted to a depth of 
about six or seven inches without much difficulty. The tube was now 
extracted from the soil and the cap again attached. The main objection 
to taking the sample by this method lies in the resistance offered by the 
tube to the entrance of the soil. When the tube is inserted into the soil 
seven inches, the soil to this depth is not sampled owing to compression. 

In December, 1910, the soil had become frozen so that samples could 
not be taken by using the above-mentioned tube. The following method 
was therefore resorted to during December, January, February, and 
March: A pit approximately ten inches wide, two feet long, and one foot 
deep was dug. With a sterile knife (flamed over an alcohol lamp) the 
soil was removed from the edge of the pit, where it was desired to obtain 
the samples. After removal of this soil, the knife was again sterilized 
and the sample was taken at the desired depth, one to three inches, and 
removed as quickly as possible to a sterile wide-mouthed glass bottle, after 
removal of the cotton plug. Immediately following the introduction of 
the soil into the bottle, the cotton plug was again replaced. A second 
sample was taken directly below the first at a depth of four to five inches, 
and again a third at a depth of six to eight inches. Precautions were 
always observed to avoid as much as possible any contamination. 

In May, 1911, laboratory equipment as complete as possible was shipped - 
to Atlanta, N. Y., where the summer’s field work was to be carried out. 
Having only a modified Arnold sterilizer at command, the method of 
taking samples necessarily had to be altered. 

Samples J, K, L, M, and N were taken after the following manner: 
Three Erlenmeyer flasks, each containing 50 cc. of distilled water and 
carefully plugged with cotton, were sterilized in the modified Arnold 
sterilizer for thirty minutes at 97° to 99° C. on three consecutive days. 
After sterilization they were taken into the potato field where the samples 
were to be collected. A pit was dug similar to that described above in the 
winter collection of samples. At each of the depths two, four, and six 
inches, a small quantity of the soil (approximately one fifth gram) was 
taken on the end of a sterile scalpel (flamed in an alcohol lamp) and intro- 
duced into each of the Erlenmeyer flasks. Every precaution was observed 
to avoid contamination, as previously mentioned. The flasks containing 
the inoculated water were now taken to the laboratory, where they 
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were vigorously shaken at intervals during two to four hours in 
order to break up the soil lumps and liberate any enclosed fungus 
spores. 

Toward the end of the summer of 1911, another method for the isolation 
of fungi, which can be used apparently to considerable advantage, was 
perfected. The writer had opportunity to take but one sample to test 
this method; in this case, however, it yielded very satisfactory results. 
The method is as follows: A lamp chimney of sufficiently small size to 
allow the passage of the top through the mouth of a pint or quart fruit 
jar, when the chimney is inverted, was used as a 
retainer of the sample. To serve as a support for the 
soil, four thicknesses of cheesecloth were fastened over 
the top of the chimney. The base of the chimney 
was plugged with absorbent cotton. After inversion, 
the top of the chimney was passed through the mouth 
of the jar and the chimney placed in position. Absorbent 
cotton was wrapped about the mouth of the jar and the 
chimney (Fig. 100). The apparatus was now sterilized. tates ex 
As already stated, fractional sterilization in a modified S24 : 
Arnold was resorted to. 

After sterilization the jars were taken into the field 
and the soil was introduced into the chimneys after the 
removal of the cotton plugs. When the samples had 
been thus disposed of, the plugs were again inserted 
and the apparatus containing the soil removed to the 
laboratory. 

On arriving at the laboratory, the soil in the 
chimneys was moistened with sterile water, care being 

: revs d Fic. 100.— Culture 
taken to use only sufficient water to initiate percolation. chamber devised for 
The apparatus was now set aside until various fungi  “#e #solation of soil 
could be seen in fruiting condition on the cheesecloth. ee 
This was readily observed because of the use of the glass jar. The 
chimneys were now removed and poured plates were made of the 
fungi in order to obtain pure cultures. A study was made of the fungi 
in their fruiting condition on the cheesecloth for comparison with those 
produced in culture. 


Sterilization of glassware 
All petri dishes were double-wrapped in manila paper and sterilized 
for two hours at 140°C. All other glassware, including test tubes, pipettes, 
bottles, flasks, etc., was sterilized in the hot air sterilizer (except when 
otherwise stated) for one hour at 140° C.’ 
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Preparation and sterilization of media 
The media used were soil extract agar, nutrient agar, manure extract 
agar, potato decoction agar, moist bread, gelatin, Uschinsky’s solution, 
Raulin’s culture fluid, Cohn’s nutrient solution, lactic acid solution, 
lactose solution, potato plugs, and wheat stem plugs. The preparation 
and formula of each follows: 
Soil extract agar I. Prepared according to the following formula: 


Distilled water. .n5 3) ce. seed nee a ee eee 800 cc. 
Soil extract’ .3o0. 0 5 a veers scnco ake eee RI one 200 CC. 
DexthOse -ecinche os. Be au are SAS ot he bibs ole oar ae ee Io gms 
Dipotassium phesphate (KSHIPO,) 2... . eee eee 5 gm 
Mapnesium sulfate (NeSOs)- . ~ o-. 15 sie onesie re .2 gm 
PRGA Fon. ss saa. drov's Uae ole A olecleic oie ches Gee ie ee 15 gms. 


After washing, the agar was always melted over a free flame and stirred 
constantly in order to prevent burning. It was next added to the above 
solution and cooked in a double boiler for one hour, then titrated, filtered, 
and sterilized in the autoclave. 

Soil extract agar II.— Prepared according to the formula given under 
soil extract agar I. The extract was prepared as follows: The soil that 
served as a basis for this extract was a gravelly sandy loam. It was 
taken from land seeded to grass and contained many small roots. The 
moisture content was first determined and was found to be approximately 
15.6 per cent. To obtain approximately 3,000 grams of dry soil, 3,555 
grams of the wet soil was used. To this soil was added 625 cc. of hydro- 
chloric acid (125 cc. HCl sp. gr. 1.1328, and 500 cc. distilled water). 
Digestion was allowed to proceed at room temperature for twenty-four 
hours. The soil was next placed over a warm radiator and allowed to dry 
for two days. To the soil was then added 1,000 cc. of ammonia water 
solution (400 cc. ammonia sp. gr. .96, and 600 cc. of distilled water). The 
soil was allowed to stand at room temperature for twenty-four hours, 
and then kept over a warm radiator for five days with repeated stirring. 
No ammoniacal odor could be detected at the end of the period, and the 
soil feltdry tothetouch. Water sufficient tomake four liters of filtrate was 
added. The filtrate constituted the soil extract used during the winter 
of 1g10-1911 and the spring and summer of 1911. 

As already stated, this agar was made up identically as was soil extract agar 
I. Itwasalways titrated and foundinvariably tobe acid. Ithas been used 


2 The writer is indebted to Dr. H. J. Conn, a graduate student in the Department of Soil Technology, 
College of Agriculture, Cornell University, at the time this investigation was begun, for the soil extract 
used as a basis of the agar for isolations A, B, and C, and for suggestions as to making this extract as 
well as the medium. His work on soil bacteria had led him to conclude that this medium might well be 
adapted for fungus isolation. While the details of obtaining this extract cannot be given, it does not 
differ particularly from that described under soil extract agar IL 
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without any further modifications. Of all the media used, this is superior 
without question for the isolation of soil fungi and has been the standard 
medium. While it shows superiority in isolation work, still it seems to 
produce abnormal growth and for this reason the detailed study of species 
has been made on other media, nutrient agar and wheat plugs. 

Soil extract agar IIJ— One and one half kilograms of sandy soil were 
mixed with three liters of water and allowed to stand at room temperature 
over night (approximately seventeen hours). It was extracted for two 
hours in the autoclave at 20 pounds pressure. The filtrate obtained was 
used in the following formula: 


Mra nledmyateran ay. ses ear sae lok. A eee 800 cc 
pros PCa Chee eeeeie: Yaw. ee skies oath. aks oo ou we oe 200 CC 
_ DISERR OSS recede oh Cecio bce a SIC a eR a 10 gms 
Dinorassrum miesphate (KGMPOs)s. 2.5.0.0 6.0 ee .5 gm 
RiaaMesitma StinAteycss sat. pote eee Se EL .2 gm 
[3 GGSe. & rancl ede ontnente Racer aR Sneaks Tae aa aa : 15 gms. 


The medium was prepared as were I and II. 
Nutrient agar'.— Prepared according to the following formula: 


Distilled waters ao. cs 2.) ss US Apa oP ek ee ie 1,000 CC. 
(CU TOS RES Ce SRR Se 1 Ree cap ne Rs a eae aa 5 gms. 
Seen ela Coriat a |i MOA ares as ae ee ae ee ae RPL 5 gms. 
NTRS SIMIC IO LODE: suerte Me mest co acs shu Aas Meee ees eas Ska eo 5 gins 
HEMP ESHOCe KET ACE claps soins aie.ceic-s ail Coosa ede Ses ocd = 3 gms 
DIRE TE SoS SS co GM oy CEE ORT SER an aaa 15 gms. 


Manure extract agar.— Prepared as follows: To i100 grams of well- 
rotted horse manure was added 500 cc. of distilled water. This was 
allowed to stand for twenty-four hours at room temperature and then 
filtered. The filtrate was used as a stock solution. 


Hee itil euycrrete rs oe. eta ts WYieienkls cos Wiwiclals evs potas bie'S « 800 cc 
“USSR STR Ee CNG HEZTCT ANON Se Il BE ee DS a ae 200 CC 
Lei Me es Sine: oho oe Pine oie Saline te Beye gs 16 gms 

HD stall element ree tec: anc soc tenuis, «a8 aa. sly oe STM See 666 cc. 
ANY eae OXGLAUC LB A cs ccc one arctic re ve.e’iere © as -saey She ae eee ae ele Ce 
De AIRC pee oer seen te: x sotiata like GOs eas Oe eR te te 16 gms 


1 This was made by first preparing the bouillon. The calculated amount of water was placed in 
a double boiler, and beef extract, peptone, sodium chlorid, and glucose were added; this was then 
cooked for one half hour and at the end the water lost by evaporation was restored. The agar was cut into 
small pieces, tied loosely in clean cheesecloth, and washed in running tap water for twenty minutes. At 
the end of this period, the agar was removed from the cloth, placed in a stewpan, and covered with 
bouillon. It was then boiled over a free flame until all the agar was melted. The melted agar was 
poured into the bouillon, the whole boiled for one half hour, and then cooled to 58° C.; the well-beaten 
whites of two eggs were added, and the solution was thoroughly mixed. . Cooking in the double boiler 
was continued for one hour. The water lost by evaporation was restored. Toward the end of the 
cooking, the solution was titrated to 1.5+. After cooking, it was filtered and sterilized in the autoclave 
at 17 to 18 pounds pressure for one half hour. 
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The agar after washing was added to the solution, after being melted 
over a free flame, cooked for one hour in a double boiler, filtered, and 
fractionally sterilized. (This medium was used only during a part of 
the summer of 1911.) 

Potato decoction agar— Prepared as follows: Two average-sized 
potatoes were washed, pared, and sliced very thin. To these were added 
about two times their volumeof water. This wasnow heated for twohours, 
but never allowed to boil. After cooking, it was filtered through cotton, and 
30 grams of agar and 5 grams of glucosewere added. The mixture was now 
cooked in the autoclave for twenty minutes at 17 to 18 pounds pressure. 
After cooking and distribution to test tubes, it was sterilized in the auto- 
clave for thirty minutes at 17 to 18 pounds pressure. . 

Moist bread.— Prepared by adding only sufficient water to the bread 
to allow it to remain solid after sterilization in the autoclave. 

Gelatin.— Prepared according to Thom (’10). It consisted of 15 per 
cent gelatin in water; the whole cooked in a double boiler for thirty minutes, 
then filtered and fractionally sterilized. 

Uschinsky’s solution.— Prepared according to the formula as given by 
Smith (’o5). Sterilized in autoclave for twenty minutes. 


Distilled water: « j20) 22. Be Cee ae eee I ,000 
Glycerin tie a Soe ee. es ee 30 to 4o 
Sodium :chlorideties OO. Gaaik COCR eee ieee cl ee eee 5. tory 
Calicnain! eliloride 052% yb ens ua ee eh, Cant eee een tee E 
Mapnesium phosphates 72.2 220% otc needs ome 23. LOme 
Dipotassnim phosphates... 2%. a ate tee ee eee 2 tO-aee 
Anamotmiims IACtALEsti.¢ sce eee se Oto rt eee oe ee eee 6 to 7 
Sodium ‘asparagmate. 2, 5. es acces es cee ee ere 3 to 4 


Raulin’s culture fluid— Prepared according to formula as given by 
Smith (’os). 


Dustilled water \ Dojcas t ticec create no eer ee eee pPytces 
Granulated ‘cane Suoar ls oro.) ctsvse siae eusuads oie le eerie ere 70. 
Tartaric acid... 2c centres oe to eee ae ee ee ee 4. 
Amimoniuim nitrate. wv... obs ess 6 Sas eee etale cole eee Ax 
Ammonitim pbhOSpiate sc seq... +5's <ipi- wi siacine eee .60 
Magnesiuin carbonate: \.2.c6 206s ss an meee see .40 
Anmimontiim sulfate... nes cia mic eae eee ee ae 
PARC SUNATC. Cac,» «0.0 apiece Oe oe Miter ee eee ee .07 
ReerOus: SUltate: , sic c.c.0 «jose tS eee eae eee ee OF 
Potassium Silteaee 0. ics <Low a spaces eee eee ee .07 


(05) Smith, E. F. Bacteria in Relation to Plant Diseases. Carnegie Inst. 
Washington Pub. 27: 197. 1905. 

('10) Thom, Charles. Cultural Studies of Species of Penicillium. U. S. Dept. Agr., 
Bur. Anim. Indus. Bul. 118: 22. Ig10. 
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Cohn’s nutrient solution. Prepared according to formula given by 
Smith (’05). 


Wiceileds WALCES M73 his Lael SU eee ee eke ee Mee 1,000. 
iNcid. potassium phosphate: (KH,PO,). 2.20. oS oe ss 
Pa MeN SULLA LE 2 PN as ot on Pe vic od PI eRe oe 
Metercvarnmoniiim tartrate. 20560.) P24 ole ee SA IO 
PSS ELE EMO ME SFO: ee. J ces 4d so eidee hE eee ee ois 


Bie Bee AD IEE Sct ie 1,000. 

| EAG SIGASTUTE Fs > Si a oe ne ee rn 9 
Lactose solution — Prepared according to the following formula: 

Va BITE eB ee EMS Cage cil Oe led eae ar tae a er I ,000. 

[BUS OSS Ae eas Sie BER aa 30 


All the above liquid media were sterilized in the autoclave for fifteen 
minutes at 17 to 18 pounds pressure. 

Potato plugs—— These were cut and prepared as usually recommended 
in bacteriological work. 

Wheat stem plugs.— Stems of mature wheat were cut into pieces approxi- 
mately three inches long, and three to five were placed in each test tube. 
Distilled water was now added to cover the lower third of the plugs, and 
the whole was sterilized in the autoclave for fifteen minutes at 17 to 18 
pounds pressure. 

Methods of isolation 


Isolations were made from samples A, B, D, and E after the following 
manner: Plates were poured and the media allowed to cool. While 
the media were cooling, the tube containing the soil sample was washed 
externally with mercuric chlorid solution (1-1,000). The cap was taken 
off, and with a sterile scalpel (sterilized in a gas flame) the soil was removed 
from the tube to a depth of about one fourth inch. This precludes all 
possibility of using contaminated soil for inoculation of the plates. The 
smallest masses of soil that could be taken on the point of a sterile scalpel 
were taken from the tube and planted in the petri dishes containing the 
agar. Five such masses were placed at different parts of each dish. 
Before each planting was made, the scalpel was again flamed. In making 
the inoculation, the covers of the dishes were raised only sufficiently to 
allow the introduction of the scalpel and immediately thereafter they 
were replaced in position. Before inoculating a second dish, the soil was 


(05) Smith, E. F. Bacteria in Relation to Plant Diseases. Carnegie Inst. 
Washington Pub. 27: 197. 1905. 
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removed from the tube again for some distance. This method of pro- 
cedure was followed until ten dishes had been inoculated, when the soil 
had been quite generally sampled. After inoculation the dishes were set 
aside at room temperature and the fungi allowed to develop. 

Bacteria usually grow well for a short distance about the planting, 
but in the course of a few days the fungi very readily outgrow them and 
transfers to other plates can be made. Pure cultures were often obtained 
in this way, but for absolute certainty dilution plates were always poured 
after the fungi had fruited in the transfer plates. 

In passing it should be stated that whenever isolations were being made, 
uncovered plates were usually allowed to stand exposed in the culture 
room in order to determine the possible contaminations arising in the 
inoculated plates. A fungus was never accepted as being isolated from 
the soil unless it showed up repeatedly in the plates of the same isolation. 

The tube containing sample C was sterilized externally, as already 
indicated for the above-mentioned cultures. The soil was transferred 
from the tube to sterile wide-mouthed bottles by means of a sterile spatula. 
The soil was mixed as thoroughly as possible by stirring it with a sterile 
glass rod. Approximately 2 grams was transferred to 100 cc. of sterile 
water in an Erlenmeyer flask. After a thorough shaking, 1 cc. was trans- 
ferred to 9 cc. of sterile water contained in a test tube. From these 10 
cc. a transfer of 1 cc. was made to g cc. of water. The resulting 10 éc. 
was used for pouring ten plates, 1 cc. to a plate, thus making a dilution 
of 1-5,000. 

The soil of samples F, G, and H was brought to the laboratory and 
allowed to stand in the bottles over a radiator for four hours. In order 
to obtain an average of the sample it was now placed in a sterile tin soil 
sieve, such as is used in soil technology. This instrument makes an ideal 
apparatus for this purpose, as it is provided with a tin cover and receiver 
that fit snugly over the top and bottom of the sieve. The only possible 
contamination arises, therefore, in the transfer of the soil. The sieve 
was always sterilized by passing it through a flame a number of times 
just prior to using. In sifting the soil, the lid was occasionally partly 
removed so that a spatula could be introduced to crush some of the larger 
particles of soil. Considerable difficulty arose in sifting the soil sample 
taken from the uppermost part of the soil, because of its wetness. 

After sifting had been completed, about one gram (dry weight) of soil 
was taken from the receiver and weighed out in a tared, wrapped, and 
sterilized watch glass. The soil was now transferred to 100 cc. of sterile 
water in an Erlenmeyer flask and thoroughly shaken. As quickly as 
possible, and during some agitation of the flask, 1 cc. was taken and then 
transferred to g cc. of sterile water in a test tube. This ro cc. (dilution 
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I-1,000) was used for pouring ten plates. In other cases further dilution 
(1-10,000) was made before pouring the plates. Prior to pouring some 
of the plates, a few drops of potassium hydroxid (KOH) were added to 
the melted medium in the test tubes to make it alkaline. 

As a check on the isolations F, G, and H, isolation I was made.’ The 
roots of a pepper and a corn plant left over in the soil from 1910 were care- 
fully removed from the soil and taken immediately to the laboratory, 
where the soil was washed from them. Roots from each plant were 
immersed in mercuric chlorid solution (1-1,000), where they were kept 
for two minutes. Following this, they were transferred to sterile water. 
Parts of these roots showing discolored areas were transferred with a 
sterilized scalpel to plates containing agar. The results, in general, were 
what was expected, that is, the same saprophytes that were isolated from 
the soil were isolated from the roots. (For details note results of isolations 
PG. ts vand ‘I:) 

Isolations J, K, L, M, and N were made after the same method, which 
is as follows: From the flasks containing the inoculated water, about 1 cc. 
of the solution was poured into a petri dish. Into a second and a third 
dish a few drops of sterile water were poured. By means of a platinum 
loop, dilutions from plate I were made by transferring a few loopfuls of 
the inoculated water to the sterile water in plates II and III. To the plates 
was now added the melted agar cooled to about 40° C. (tested by apply- 
ing the test tube to the skin just below the eye). 

From the soil sample designated O the fungi grew out and fruited on 
the cheesecloth, as previously mentioned. To isolate these organisms 
and obtain pure cultures, dilution plates were poured. 


Results of isolations 


Other forms than those here indicated appeared in the petridishes. Many 
forms never fruited; others were lost in pouring dilution plates for pure 
cultures where some of the rapidly growing fungi crowded out those grow- 
ing more slowly. A number of apparently different Fusaria were encoun- 
tered, but classification was not attempted. Three of these Fusaria were 
used in one series of inoculations of potato tubers; two gave positive 
results, while one was negative. Time has not permitted further con- 
firmation of these results, so it cannot be stated positively that Fusarium 
oxysporum Schlecht. was isolated from the soil by cultural methods, 
although the morphology of the Fusaria isolated does not differ materially 
from the dry rot organism of the potato. 

Forms isolated from the different samples.— 

A. July 14, 1910. Chaetomium olivaceum Cooke & Ellis, Fusaria, 

Mucor circinelloides van Tiegh., Mucor hiemalis Wehm., Mycogone nigra 
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(Morgan) emend., Penicillium expansum (Link) Thom, Penicillium 
chrysogenum Thom, Penicillium desciscens Oud., Hormodendrum Hordei 
Bruhne, Pleurage verruculosis n. sp., Sporormia fasciculata n. sp., Sachsia 
albicans C. Bay, Trichoderma lignorum (Tode) Harz, a pycnidial form 
that was not determined, red yeast. 

B. August 20, 1910. Fusaria, Hormodendrum cladosporioides (Fres.) 
Sacce., Mycogone nigra (Morgan), Penicillium desciscens Oud., Penicillium 
expansum (Link) Thom, Pleurage verruculosis n. sp., Torula not determined, 
Trichoderma lignorum (Tode) Harz. 

C. September 9, 1910. Alternaria fasciculata Cooke & Ellis, Asper- 
gillus Koningt Oud., Hormodendrum cladosporioides (Fres.) Sacc., Peni- 
cillium chrysogenum Thom, Penicillium expansum (Link) Thom, Tricho- 
derma Koningi Oud., Trichoderma lignorum (Tode) Harz. 

D. October 8, 1910. Hormodendrum cladosporioides (Fres.) Sacce., 
Mucor racemosus Fres., Penicillium expansum (Link) Thom, Trichoderma 
lignorum (Tode) Harz, Zygorrhynchus Vuilleminit Namy., Zygorrhynchus 
Moeller: Vuill., Rhizopus nigricans Ehren. 

E. November 17, 1910. Aspergillus Koningi Oud., Aspergillus fumt- 
gatus Fres., Fusaria, Hormodendrum cladosporioides (Fres.) Sacc., Mucor 
botryoides Lendner var. minor n. var. (isolated also from garden soil), 
Mucor hiemalis Wehm., Rhizopus nigricans Ehren. var. minor n. var., 
Mucor plumbeus Bonord., Penicillium expansum (Link) Thom, Pent- 
cillium terrestre n. sp., Spicaria simplicissima Oud., Trichoderma lignorum 
(Tode) Harz. 

F. December 12, 1910. Alternaria fasciculata Cooke & Ellis, Asper- 
gillus fumigatus Fres., Aspergillus Koningt Oud., Fusarium, Hormoden- 
drum cladosporiodes (Fres.) Sacc., Mucor racemosus Fres., Mucor circt- 
nelloides van Tiegh., Mucor liemalis Wehm., Mycogone nigra (Morgan), 
Penicillium humicola Oud., Penicillium expansum (Link) Thom, Rhizopus 
nigricans Ehren., Rhizopus nigricans Ehren. var. minor n.var., Trichoderma 
lignorum (Tode) Harz. 

G. January 7, 1911. Aspergillus Koningt Oud., Trichothectum roseum 
Link, Penicillium expansum (Link) Thom, Spicaria simplictssima Oud., 
Trichoderma Koningt Oud., red yeast. 

H. March 10, 1911. Alternaria fasciculata Cooke & Ellis, Acrostal- 
agmus albus Preuss. var varius n. var., Fusarium, Hormodendrumcladosport- 
oides (Fres.) Sacce., Mucor mucedo (Linné) Bref., Mucor racemosus Fres., 
Penicillium expansum (Link) Thom, Trichoderma Koningi Oud. 

I. March 17, 1911. Aspergillus globosus n. sp., Mucor circinelloides 
van Tiegh., Mucor botryoides Lendner var. minor n. var., Mucor mucedo 
(Linné) Bref., Mucor racemosus Fres., Penicillium expansum (Link) 
Thom, Spicaria simplicissima Oud., Thamnidium elegans Link. 
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J. May 15, 1911. Botrytis terrestris n. sp., Fusarium, Hormodendrum 
Hordet Bruhne, Mycogone nigra (Morgan), Penicillium expansum (Link) 
Thom. 

K. June 15, 1911. Fusarium, Penicillium expansum (Link) Thom, 
Penicillium terrestre n. sp. 

L. July 13, 1911. Hormodendrum cladosporioides (Fres.) Sacc., Pent- 
cillium expansum (Link) Thom, Trichoderma Koningt Oud., Zygorrhynchus 
Vuilleminit Namy. 
| M. August 15, 1911. Aspergillus fumigatus Fres., Botrytis terrestris n. 
sp., Hormodendrum cladosporioides (Fres.) Sacc., Penicillium expansum 
(Link) Thom, Zygorrhynchus Vutlleminit Namy. 

N. September 8, 1911. Chaetomtum olivaceum Cooke & Ellis, Fusa- 
rium, Hormodendrum cladosporioides (Fres.) Sacc., Hormodendrum Hordet 
Bruhne. 

O. Chaetomium olivaceum Cooke & Ellis, Monilia not determined, Pent- 
cillium expansum (Link) Thom, Stachybotrys cylindrospora n. sp., Stachy- 
botrys atra Cda. 

Summary of species tsolated from all samples.— Acrostalagmus albus 
Preuss. var varius n. var., Alternaria fasciculata Cooke & Ellis, Asper- 
gillus fumigatus Fres., Aspergillus globosus n. sp., Aspergillus Koningti 
Oud., Botrytis terrestris n. sp., Chaetomium olivaceum Cooke & Ellis, 
Hormodendrum cladosporioides (Fres.) Sacc., Hormodendrum Hordet 
Bruhne, Mucor botryoides Lendner var. minor n. var., Mucor circinelloides 
van Tiegh., Mucor hiemalis Wehm., Mucor mucedo (Linné) Bref., Mucor 
plumbeus Bonord., Mucor racemosus Fres., Mycogone nigra (Morgan), 
Penicillium chrysogenum Thom, Penicillium desciscens Oud., Penicillium 
expansum (Link) Thom, Penicillium humicola Oud., Penicillium terrestre 
n. sp., Pleurage verruculosis n. sp., Rhizopus nigricens Ehren., Rhizopus 
migricans Ehren. var. minor n. var., Sachsia albicans C. Bay, Spicaria 
simplicissima Oud., Sporormia fasciculata n. sp., Stachybotrys atra Cda., 
Stachybotrys cylindrospora n. sp., Thamnidium elegans Link, Trichoderma 
Koningt Oud., Trichoderma lignorum (Tode) Harz, Trichothectum roseum 
Link, Zygorrhynchus Moellert Vuill., Zygorrhynchus Vuilleminit Namy. 


TAXONOMIC CONSIDERATION OF ALL FORMS RECORDED FROM SOIL 


In a consideration of the species of soil fungi, it has seemed advisable 
to classify them under two heads: the facultative parasites and the obligate 
saprophytes. 

While facultative parasites are generally accepted as living in the soil, 
much of the evidence to support this view is circumstantial. The specific 
descriptions of the members of this group of organisms have not been 
given. This has not seemed desirable because of the great amountof vaiu- 
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able literature so readily available pertaining to each species. and the diffi- 
culty that arises in giving a good tenable description of some species in 
the space allotted. On the whole it is perhaps preferable to allow the 
reader to consult the originals, and for this reason the references are 
inserted. 

In a consideration of the obligate saprophytes, it has been the attempt 
of the writer to make a monograph of all those species that have been 
thus far isolated from or found growing in the soil. To what extent this 
has been successful, the future must tell. Probably there are a number 
of species that have escaped attention. The nomina nuda species recorded 
have been purposely omitted. 

The writer purports to present but very little that is new. He has 
isolated some species that have not heretofore been isolated from the soil 
but have nevertheless been described. A few species and varieties appear 
to be new to science. All the figures are original and represent only those 
species that the writer has isolated. 

No key to the determination of all the species has been given because 
of the little value that it would serve; however, it is hoped that the key 
to the Mucorales may be of considerable use. This key is practically 
taken from Lendner’s ‘‘ Les Mucorinées de la Suisse.”” The only alter- 
ation has been in the way of additions to fit the few new species not pro- 
vided for in that monograph. 


Facultative parasites 


Olpidium Brassicae Woron. Produces a damping off of cabbage seedlings. 

Woronin, Michael. Plasmodiophora Brassicae, Urheber der Kohlpflan- 
zenherni. Pringsh. Jahrb. 11: 556-561. pls. 31-32. 1878. 

Olpidium Nicotianae Preiss. At first designated by the author as a new 
species, now considered by him only a variety of O. Brassicae. The 
parasite, besides attacking tobacco seedlings, is also parasitic on cab- 
bage seedlings, on the roots of Chenopodium album and Portulaca 
oleracea. 

Preissecker, K. Ein kleiner Beitrag zur Kenntniss des Tabakbaues im 
Imoskaner Tabakbaugebiet. Tach. Mitt. d. k. k. Osterr. Tabakregie 
Heft I, Wien. 1905. 

Chrysophlyctis endobiotica Schilb. Produces the wart disease of the potato. 

Gussow, H. T. A Serious Potato Disease Occurring in Newfoundland. 
Dept. Agr., Central Expt. Farm, Ottawa, Canada. Bul. 63. 1909. 

Orton, W. A., and Field, Ethel C. Wart Disease of the Potato. U.S. 
Dept* Agr:; Bar: Plant Indus. ‘Circ. 5221-150) ona; 

Potter, M. C. A New Potato Disease. Jour. Bd. Agr. Great 
Britain 9: 320. 1902. 
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Schilbersky, K. Ein neuer Schorfparasit der Kartoffelknollen. Ber. 
Deut. Bot. Gesell. 14: 36-38. 1896. 

Asterocystis radicis De Wild. Attacks flax, producing the so-called 
“ Flacksbrand ”’ in Flanders. 

Marchal, E. Recherches Biologiques sur une Chytridinée parasite 
Betin.. Rev, Myc..23: 113-117... 1901. 

Urophlyctis leproides (Trabut) Magn. Occurs on root outgrowths of 
the beet, Beta vulgaris. 

Magnus, P. On some species of the genus Urophlyctis. Ann. Bot. 
II: 87-06. pls. 7-8. 1897. 

Uber eine neue unterirdisch lebende Art der Gattung Urophlyc- 

tis. Ber. Deut. Bot. Gesell. 19: 145-153. pl. 27. 1901. 

Urophlyctis Rubsaament Magn. Produces swellings on the roots of 
Rumex scutatus L. 

Magnus, P., 1. c. 1901. 

Urophlyctis Alfalfae (Lagerh.) Magn. Produces swellings on the top 
and chief side roots of Medicago sativa L. 

Magnus, P., 1. c. 1901. 

Uber die in den knolligen Wurzelauswtichsen der Luzerne 
lebende Urophlyctis. Ber. Deut. Bot. Gesell. 20: 291-296. pl. 15. 1902. 
Aphanomyces laevis de Bary. Causes ‘‘ Wurzelbrand ’”’ of the beet. 

de Bary, Anton. Einige neue Saprolegnieen. Pringsh. Jahrb. 2: 179. 
figs. 17-18. 1860. 

Humphrey, J. E. The Saprolegniaceae of the United States, with 
Notes on other Species. Trans. Amer. Phil. Soc. Philadelphia 17: 128- 
129. 1802. 

Kasanowsky, V. Aphanomyces laevis de Bary. I. Entwicklung der 
Sexualorgane und Befruchtung. Ber. Deut. Bot. Gesell. 29: 210-228. 
Deer, TOLe. 

Peters, L. Uber die Erreger des Wurzelbrandes. Arb. Kais. Biol. 
Anst. Land-. und Forstw. 8: 239-246. fig. 10. 1911. 

Pythium de Baryanum Hesse. Causes damping off of a variety of seed- 
lings. 

Atkinson, G. F. The Potting Bed Fungus. New York (Cornell) Agr. 
Expt. ota. Bul. 04: 234-247. pl. I. 1804. 

Butler, E. J. An Account of the Genus Pythium and some Chytri- 
diaceae. Mem. Dept. Agr. India, Bot. Ser. No. 5, 1: 86-91. 1907. 

Hesse, R. Pythium de Baryanum, ein Endophytischer Schmarotzer. 
Halle. 1874. 

Miyake, K. The Fertilization of Pythium de Baryanum. Ann. Bot. 
15: 653-667. pl. 360. i901. 
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Ward, H. Marshall. Observations on the Genus Pythium (Pringsh.). 
Quart. Jour. Mic. Sci. 23: 485-519. pls. 34-36. 1883. 

Pythiacystis citrophthora R. E. & E. Smith. Causes the brown rot of 
the lemon. 

Smith, R. E., and Smith, Elizabeth. A New Fungus of Economic 
Importance. Bot. Gaz. 42: 215-221. figs. I-3. 1906. 

Smith, R. E. The Brown Rot of the Lemon. California Agr. Expt. 
Sta. Bul. 190: 1-70. figs. I-20: 1907: 

Sclerotinia libertiana Fuckel. Causes the lettuce drop. 

Humphrey, J. E. Diseases of the Cucumber Plant. A Sclerotium 
Disease. Massachusetts Agr. Expt. Sta. Rpt. 10: 212-224. pls. I-2. 
1892. 

Smith, R. E. Botrytis and Sclerotinia: Their Relation to Certain 
Plant Diseases and to Each Other. Bot. Gaz. 29: 369-407. pls. 25-27. 
figs. I-3. 1900. 

Stevens, F. L. A Serious Lettuce Disease. North Carolina Agr. 

Expt. Sta. Bul. 217: 1-21. .1911. 
A Serious Lettuce Disease and Method of Control. North 
Carolina Agr. Expt. Sta. Tech. Bul. 8: 85-145. figs. 1-31. or. 

Stone, G. E., and Smith, R. E. ‘“ Drop” of Lettuce. Massachusetts 
(Hatch) Agr. Expt. Sta. Rpt. 9: 79-81. 1897. (Compare also 10: 55— 
58. 1898; and I1: 149-151. 1899.) 

Corticium vagum B. & C. var. Solani Burt. A root and stem rot fungus 
attacking potatoes, beans, cotton, etc. 

Appel, O., and Wollenweber, H. W. Grundlagen einer Monographie 
der Gattung Fusarium (Link). Arb. Kais. Biol. Anst. Land-. und Forstw. 
8: 141-156. pl. 1, figs. 60-64; pl. 3, fig. 2. 1910. 

Atkinson, Geo. F. Some Diseases of Cotton. Alabama Agr. Expt.. 
Sta. Bul. 41: 30-39. 1892. 

Clinton, G. P. Rhizoctonia (Rosette). Connecticut Agr. Expt. Sta. 
Rpt. 28: 325-326. pl. 26, figs. a-c. 1904. 

Duggar, B. M., and Stewart, F. C. The Sterile Fungus Rhizoctonia. 
. New York (Cornell) Agr. Expt. Sta. Bul. 186: 50-76. figs. 15-23. 1901. 
Ibid. New York (Geneva) Agr. Expt. Sta. Bul. 186: 4-30. figs. 15-23. 1901. 

Pammel, L. H. Preliminary Notes on a Root-Rot Disease of Sugar 
Beets. Iowa Agr. Expt. Sta. Bul. 15: 243-251. pls. 3-4. 18091. 

Rolfs, F. M. Potato Failures (Two Reports). Colorado Agr. Expt. 
Sta. Bul. 70: 1-20. :2902; » Bul.'or: 1=33. 1904. 

Rhizoctonia Medicaginis DC. Produces root disease of alfalfa. 

De Candolle, A. P. Mémoire sur les Rhizoctones nouveau genre de 
Champignons qui attaquent les Racines des Plantes, et en particulier 
celle de la Luzerne cultivée. Mém. Muséum Paris 2: 209. 1815. 
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Duggar, B. M. Rhizoctonia Medicaginis DC. Fungous Diseases of 
Plants, 477-479. fig. 239. 1909. 

Frank, A. B. Krankheiten der Pflanzen 2: 514-518. 1806. 

Heald, F. D. .Rhizoctonia Medicaginis in America. Phytopathology 
PeLog. - LOT. 

Kuhn, J. Die Krankheiten der Kulturgewachse, 245. 1858. 

Sorauer, P. Handbuch der Pflanzenkrankheiten, 3 ed. 2: 471. 1908. 
Ozonitum omnivorum Shear. Produces the root rot of cotton and alfalfa. 

Pammel, L. H. Cotton Root-Rot. Texas Agr. Expt. Sta. Rpt. 2: 
61-86. 1889. (Also published as Bul. 7: 1-30. 1889.) 

Atkinson, Geo. F. Method of Obtaining Pure Cultures of Pammel’s 
Fungus of Texas Root-Rot of Cotton. Bot. Gaz. 18: 16-19. 1893. 

Shear, C. L., and Miles, G. F. The Control of Texas Root Rot of 
Cotton. U.S. Dept. Agr., Bur. Plant Indus. Bul. 102: 39-42. 1907. 
Oospora scattes Thaxter. Produces scab of potatoes and beets. 

Sturgis, W. C. On the Susceptibility of Various Root Crops to Potato 
Scab, etc. Connecticut Agr. Expt. Sta. Rpt. 20: 263-266. 1806. 

Thaxter, Roland. The Potato Scab. Connecticut Agr. Expt. Sta. 
Rpt. 1891: 153-160. 

Bolley, H. L. Potato Scab, Nature and Treatment. North Dakota 
Agr. Expt. Sta. Bul. 4: 1-17. _ 1891. 

Fusarium Lint Bolley. Produces wilt of flax. 

~Bolley, H. L. Flax Wilt and Flax Sick Soil. North Dakota Agr. 
Bxpt. Sta. Bul. 50: 27-60. r19or. 

Fusarium oxysporum Schlecht. Causes dry rot of potatoes. 

Appel, O., and Wollenweber, H. W. Grundlagen einer Monographie 
der Gattung Fusarium (Link). Arb. Kais. Biol. Anst. Land-. und 
Forstw. 8: 141-156. 1910. . 

The authors propose the new name F. orthoceras for the organism known 
in the United States as F. oxysporum Schlecht. The reasons for this are 
given. 

Manns, T. F. The Fusarium Blight and Dry Rot of the Potato. Ohio 
Agr. Expt. Sta. Bul. 229: 2909-336. 1911. 

Smith, E. F., and Swingle, D. B. The Dry Rot of the Potato due 
to Fusarium oxysporum. U. S. Dept. Agr., Bur. Plant Indus. Bul. 55: 
1-64. ls. I-8. . 1904. 

Fusarium sp. Produces carnation stem wilt. 

Atkinson, Geo. F. Carnation Diseases. Amer. Florist 8: 720-728. 
1893. 

Sturgis, W. C. Preliminary Investigations on a Disease of Carnation. 
Connecticut Agr. Expt. Sta. Rpt. 21: 175-181. 1897. 
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Fusarium vasinfectum Atk. 

Atkinson, Geo. F. Some Diseases of Cotton. III. Frenching. Ala- 
bama Agr. Expt. Sta. Bul. 41: 19-29. 18092. 

Butler, E. J. The Wilt Diseases of Pigeon-Pea and the Parasitism of 
Neocosmospora vasinfecta Smith. Mem. Dept. Agr. India, Bot. Ser. 
No. 9, 2: 1-64. pls. I-6. 1910. 

Higgins, B. B. Is Neocosmospora vasinfecta (Atk.) Smith the Peri- 
thecial Stage of the Fusarium which Causes Cowpea Wilt? North Carolina 
Agr. Expt. Sta. Rpt. 32: 100-116. figs. I-16. 1909. 

Orton, W. A. The Wilt Disease of Cotton and its Control. U.S. Dept. 
Agr., Div. Veg. Physiol. and Path. Bul. 27: 1-16. pls. I-14. 1900. 

The Wilt Disease of the Cowpea and its Control. U.S. Dept. 
Ascr., Bur. Plant Indus: Bul-17:> 1-20. piss 1-45 1902; 

Smith, E. F. Wilt Disease of Cotton, Watermelon, and Cowpea. 
U.S. Dept. Agr., Div. Veg. Physiol. and Path. Bul. 17: 1-53. pls. 1-10. 1899. 
Fusarium sp. 

Essary, S. H. Notes on Tomato Diseases with Results of Selection 
for Resistance. Tennessee Agr. Expt. Sta. Bul. 95: 1-12. 10912. 
Rhizopus nigricans Ehren. Cause of soft rot of the sweet potato. 

Halsted, B. D. The Sweet Potato Rot. New Jersey Agr. Expt. Sta. 
Rpt. 10: 236-237. 1880. 

Some Fungous Diseases of the Sweet Potato. New Jersey 
Agr. Expt. Sta. Bul. 76: 4-7. figs. r-2. 1890. 
Experiments with Soil Rot of Sweet Potatoes. New Jersey 
Agr. Expt. Sta. Ann. Rpt. 12: 345-354. 1899. 

This fungus is technically described and classified with the obligate 
saprophytes. This is due to the fact that it has frequently been isolated 
from the soil, and it is deemed advisable to consider it along with the other 
members of this group. 

Thielavia basicola (B. & Br.) Zopf. Produces the root rot of tobacco, 
legumes, and many other plants. 

Briggs, Lyman J. The Field Treatment of Tobacco Root Rot. U.S. 
Dept. Agr., Bur. Plant Indus. Cire. 7: 1-8. 1908. 

Clinton, G. P. Root Rot of Tobacco, Thielavia basicola (B. & Br.) 
Zopf. Connecticut Agr. Expt. Sta. Rpt. 30: 342-368. pls. 29-32. 1906. 

Gilbert, W. W. The Root Rot of Tobacco Caused by Thielavia basicola. 
U. S. Dept. Agr., Bur. Plant Indus. Bul.-158: 1-55. pls: 7-5. @oam 
Bibliography appended. 

Zopf, W. Uber die Wurzelbraune der Lupinen eine neue Pilzkrank- 
heit. Zeitsch. Pflanzenkrank. 1: 72-76. figs. 1-2. 1891. 

Trichoderma Koningi Oud. Causes a disease of the sweet potato. 

Cook, Mel T., and Taubenhaus, J. J. Trichoderma Koningt the Cause of 

a Disease of Sweet Potatoes. Phytopathology 1: 184-189. pls.27-28. 1911. 
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Obligate saprophytes 
Species of Phycomycetes 


Mucorales 


Rep,oduction asexually by spores contained in sporangia. .Sporangiophorae 
Reproduction asexually by conidia produced either solitary or in 
ESI Sin gkko cle Be ee SO OS ee ee re Contdiophorae 


Suborder Sporangiophorae 
I. Sporangia generally only of one kind, spherical or pyriform, with a 
membrane that dissolves or fractures easily. Sporangioles with persistent 
membranes occur very rarely and in such cases are disposed without 
order along the principal sporangiophore. The septum separating the 
sporangiophore from the sporangium arches in the interior of the latter 
to form a columella. Zygospores naked or surrounded by appendages 
EEN MIN at, tanta) Pics) uty chs Sin sk Aotege aS aie dee k's Mucoraceae 
II. Sporangia as with the Mucoraceae but of two kinds: the one 
multispored, with membrane that dissolves, leaving only a naked 
columella; the other (sporangioles) few-spored, with persistent membrane, 
often without columella, caducous. The sporangioles are disposed at the 
extremity of branched sporangiophores, which are fixed at regular intervals 
Gnebieeanmucipal SpOraneiOphOre. 2.2... 55 ¢ wens se ' -4 Ss Thamnidiaceae 
III. Sporangia of one kind only, multispored, with membrane for the 
major part solid, persistent, of a very dark blackish color, or swelling only 
toward the base. Sometimes the sporangium dissolves, leaving the 
columella, while at other times it is thrown off at the same time as the 
columella and opens only after swelling of themembrane.... Pzlobolaceae 
IV. Sporangia without a columella, with diffluent evanéscent membrane. 
Zygospores contained singly in a completely closed  carpospo- 
EERO 7 jh SEO A SS a ge eo Mortwerellaceae 


PES OGUUCI a WV THOR: ee: Socal Scalp Ps Puce Dee ane aas Absidia 

Seal OM O OSE iets res AEE 6s dk lye a ote ATR ear eee 2 
2. Sporangiophores fasciculate on a rhizoidiferous stolon, located on the 
nodes opposite the rhizoids; spores often striated longitudi- 
Red ae seaneeeoans Ree oth ene cen aes kos ocd ate oe Raat A ee NR OL, i 3s Rhizopus 

Sporangiophores emerging solitary from the mycelium, no rhizoidiferous 
stolons; spores generally smooth without longitudinal striations..... 3 
3. Heterothallic, occasionally homothallic, but in this case the zygophores 
generally arise from comparatively distant parts of the mycelium, never 
formed between branches of a single aerial hypha, usually equal.. Mucor 
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Homothallic; zygophores arise comparatively close together, almost 
invariably originating from a single aerial hypha, usually unequal 
ee PRT: CUED IRE GENES ha 6 so 4 oh pale eee ee ee Zygorrhynchus 


Absidia 

Absidia Orchidis (Vuill.) Hagem, Untersuch. t. Norw. Mucorineen 1: 
40-43. figs. 16-18. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. 
Klasse No. 7, 1907. Lendner, Les Mucorinées de la Suisse, 138-140. 
fig. 50. 1908. 

Syn. Tieghemella Orchidis Vuill., Bul. Soc. Myc. France 19: 119-126. 1903. 

This fungus varies somewhat with the substratum; stolons of different 
sizes, depending on the concentration of the medium; on rich substratum 
very strongly and richly branched; on poorer, forming shorter and only 
solitary new stolons; sporangiophores mostly two together, occasionally 
3-4-5, always with a septum 10-204 below the sporangium; sporangia 
35-6ou high and broad (without consideration of apophysis); columella 
hemispherical to conical, seated on the apophysis, without the apophysis 
measuring 20-404 high and broad, or occasionally 54 broader than high; 
spores globose, 2.5—3.54 diameter, in mass weak yellow or with a trace 
of brown. 

Heterothallic; zygospores globose (80—-)100-120(—150)u in diameter; 
exospore with warty, starlike thickenings; suspensors formed by the 
stolons, with a circle of 10-14 one-celled, frequently brown appendages 
that interweave with those of the opposite side and surround the zygospore. 

Hab. Isolated frequently from forest and meadow, and garden soil 
near Christiania, Norway, Hagem. 

Absidia glauca Hagem, Untersuch. i. Norw. Mucorineen 1: 43-45. figs. 
19-20. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 
1907. Lendner, Les Mucorinées de la Suisse, 136-138. figs. 48-49. 1908. 

Colonies at first white, soon, however, more or less bluish green; stolons 
of the first order very low and slightly bent, up to several centimeters 
long, up to 25-30 thick, ending for the major part with few rhizoids, 
producing short (1—)2(-3) new stolons, blue-green, those of the last 
orders frequently strongly bent; sporangiophores straight, erect, mostly 
two together, occasionally also several, 100—-600u high, 5—10p thick, fre- 
quently producing one or two side branches, which are again branched. 
Also occasionally instead of a branch a new stolon is formed, always 
with a septum close to the sporangium; sporangium together with the 
apophysis pyriform, with easily dissolving wall; columella hemispherical, 
mostly without but occasionally also with a short, thick process, without 
apophysis 20-30 high by 25-35" broad; spores very small, globose, 
2.5-3.5m in diameter, in mass yellowish. 
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Heterothallic; zygospores globose, very variable in size, mostly about 
100u in diameter, opaque, black; exospore with large, plate-like, opaque 
thickenings; suspensors formed from the stolons, with a circle of 10-18 
one-celled, green appendages that interweave with those of the opposite 
side and more or less surround the zygospore. 

Hab. In light humous soil near Christiania, Norway, Hagem; Switzer- 
land, Lendner. 

Absidia Lichtheimi (Lucet x Costantin) Lendner, Les Mucorinées de la 
Suisse, 143-144. ig. 52. 1908. 


Syn. Mucor Lichtheimi Lucet et Costantin, Arch. Par. 4: 380. IgoI. 
Lichtheimia corymbifera Vuill., Bul. Soc. Myce. France, fas. 2, 19: 119-126. 1903. 
Mucor corymbifer Cohn. Lichtheim, Zeitsch. Klin. Med. 7: 174. 1884. 


Sporangiophores creeping, forming a white floccose felt, terminated by 
a corymb of branches that are more or less elongated and carry sporangia; 


‘ shortly beneath this corymb, the branches are disposed in groups. These 


branches carry much smaller sporangia. Sporangia erect, hyaline, 
pyriform, with an infundibuliform apophysis that gradually passes into 
the stalk of the sporangiophore, with mean diameter 45-604, maximum 
70M, Minimum 10-204; membrane of sporangium smooth, hyaline, trans- 
parent, diffluent, leaving a basal collarette; columella large, hemispherical 
or globose, 1o-20u, smooth (or supplied with short spines), gray, fuligi- 
nous, or brown-black. The apophysis and the pedicel have also-the same 
tint. Spores are globose, subglobose, or more rarely oval, hyaline, small, 
for the major part 2 by 3u (some larger, 4 by 6.54). Zygospores unknown. 

Hab. Pathogen in canines. Isolated from soil, Geneva, Switzerland, 
Lendner. 

Absidia caerulea Bainier, Bul. Soc. Bot. France, 36: 184-186. 18809. 
Lendner, Les Mucorinées de la Suisse, 141. 1908. 


Syn. Pro-Absidia Saccardoi Vuill., Bul. Soc. Myc. France, fas. 2,19: 119-126. 1903. 
Mucor Saccardoi Oud., Arch. Néerl. Sci. Nat. ser. 2,7: 278. 1902. 


Vegetative hyphe blue-violet, continuous, branching, unequal, some- 
times nodular; sporangiophores solitary, borne directly on the mycelium, 
attaining 25 mm. in length, terminated by an infundibuliform apophysis, 
with septum 12-24y from summit; sporangia uniform, globose, 36—42p, 
passing from pale violet to grayish black and then to brown; membrane of 
sporangium smooth, diffluent, leaving a basal collarette; columella hem- 
ispherical or obconical, often surmounted by a nipple; spores numerous, 
small, smooth, pale violet, globose, 4-74; zygospores 6ou in diameter, 
brown, globose, rugose-verrucose; suspensors straight, widening into a 
funnel, provided with 10-20 long, slender (7u thick) circinate appendages 
disposed in a single verticil; azygospores equal; chlamydospores smooth, 
intercalary. 

Hab. Humous soil from wood near Bussum, Holland, Koning. 
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Absidia spinosa Lendner, Bul. Herb. Boissier ser. 2, 5: 1905; Les 


Mucorinées de la Suisse, 132-134. fig. 46. 1908. 


Syn. Absidia cylindrospora Hagem, Untersuch. t. Norw. Mucorineen 1: 45-46. 
fig. 21. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 


7, 1907. 

Culture forming very dense, grayish, cotton-like aerial mycelium which 
attains a height of 2.5 cm.; stolons slightly incurved; curves carrying 
sporangiophores in fascicles of 2 to 3; sporangia pyriform, measuring 34p 
long without the apophysis and 28y thick; columella 20 thick, vase-like 
in form, terminated by a blunt or round point, attaining one third of the 
length of the columella. A septum situated 254 below the apophysis 
separates the sporangia from sporangiophores; spores hyaline, oval or 
short cylindrical, 2 by 4-5. 

Zygospores globose or duliform, verrucose, formed by the fusion of two 
unequal gametes supported by a bifurcated filament. The most vigorous’ 
suspensor alone produces prolongations or circinate appendages. 

Hab. Isolated from garden soil, Geneva, Lendner; from humous soil 
near Christiania, Norway, Hagem. 


Rhizopus 


Rhizopus nigricans Ehrenberg, Mucor Stolontfer in Sylv. Myc. Berol., 
25. 1818; Rhizopus nigricans in Nova Acta Acad. Leop. 11: 198. 1820. 
Stolons far-spreading, even growing onto and spreading 
over the culture glass, covering the substratum and its 
neighborhood with thick cobwebby growths 1-3 cm. long 
and occasionally still longer, simple or sparsely branched, 
occasionally fork-like internodes, with smooth, at first 
hyaline then finally brown, membrane, contents colorless; 
Fic. 101.—Rhi. Thizoids more or less richly branched, at first with color- 
eg fee less, later with brown or black-brown, smooth, thick 
A, columella Membrane, as thick as 164 at base and 5y at tip, finally 
with adhering yniseptate; sporangiophores seldom single, mostly in 
vA clusters of 3~5 occasionally up to 10, unbranched, 0.5-4 
60; B, colu- mm. high, 24-42u thick, with smooth, finally brown or 
mella after be- : : 
coming pileate, black-brown, membrane, contents colorless, with apophysis 
x 60;C,spores, of sporangium more or less hemispherical, large, 100-350 
oie broad, at first snow-white then becoming at maturity black, 
erect; columella with broad base, very large, broadly half globose, highly 
arched, with apophysis 7ou broad by gou high to 250u broad by 320pn 
high, with brown smooth membrane, often covered with spores after 
opening of sporangia, often becoming pileate; spores irregularly globose 
or broad oval, mostly with one or two blunt corners, variable in size 
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6-17p in diameter, mostly somewhat longer than broad, with thick double 
membrane on which are seen meridian-like folds, light pale gray, contents 
colorless; zygospores globose or barrel-shaped, 160-2204 in diameter; 
exospore firm, brown-black, opaque, closely beset with half-globose 
high warts; endospore colorless, thick, with small outgrowths filling the 
warts of the exospore; suspensors swollen, commonly unequal, almost 
as broad as the zygospore; azygospore observed. 

Isolated from soil, Norway, Hagem; Germany, Adametz; isolated 
repeatedly by writer from plant-breeding plats near Cornell University 
during winter 1r910-1911. Plant pathology herbarium No. 5,895. 

Rhizopus nigricans var. minor n. var. 

Differs from type in the following particulars: 
Sporangiophores never attain a height of more 
than 2.5 mm. and a maximum thickness of 28y 
(type 4 mm. maximum height by 424 maximum 
thickness). The clusters of sporangiophores vary from 
1 to 5, never more (type 1-5, sometimes 10). Spores 
are more uniform in size and constantly smaller, 
4.5-10 by 4.2—6.6u, and of a dark fuliginous color. 

Hab. Soil taken from plant-breeding plats, Cornell 
University, Ithaca, N. Y., fall 1910. 

Rhizopus nodosus Namyslowski, Rhizopus nigricans 
et les conditions de la formation de ses zygospores. 
Bul. Intern. Acad. Sci. Cracovie No. 7. 1906. 
Lendner, Les Mucorinées de la Suisse, 122-123. 

Hig. 45. ~ 1908. 


Syn. Mucor Norvegicus Hagem, Untersuch. t. Norw. * 
Mucorineen 1: 39-40. jig. 15. 1908; reprint from 
Vid.-Selsk. Skr. 1, Math.-Naturv. Klasse No. 7. Fic. 102.—Rhizopus 
1907. nigricnas Ehren. var. 


Mucor nodosus (Namy.) Hagem, Neue Untersuch. minor. Showing spo- 
ui. Norw. Mucorineen, Ann. Myc. 8:280. 1910. rangiophores, rhizotds, 


Mycelium at first cottony white, then finally Oe epee 2 (UE 
becoming tinted with ocher-yellow. In the midst 
of the mycelium and on the stolons are found stalks terminated by 
sporangia; stalks simple or branched, the branches terminated by 
sporangia, often swollen at some one point, 1-2 mm. high, 12-18y thick, 
with smooth, thick membrane that is hyaline at first, then finally 
becoming pale ocher-yellow or brown. 

When the swellings are at the extremity of the stalk, they give rise to a 
group of 3-5 sporangiophores terminated by sporangia, sporangiophores 
1-2 mm. high; sporangia round, 100o-200u in diameter, average 130p; 
spores 6-9 by 4—6yu, with longitudinal stripes, giving rise, if they are sown 
on saccharose, to filamentous mycelium producing chlamydospores 16-34 
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in diameter. Zygospores measure 120-140 with maximum 18ouy, variable 
in form, being round, oval, or without any particular form. Suspensors 
equal or different in form and in size. (Description after Lendner.) 

Hab. Glacial sediment, altitude 3,000 m., Switzerland, Lendner; tilled 
soil, Christiania, Norway, Hagem. 

Hagem considers his M. nodosus and Namyslowski’s R. nodosus as 
synonymous, while his M@. Norvegicus is claimed to be a new species. On 
the other hand, Lendner considers all three species as identical. The 
cultures have not been studied by the writer. 

Rhizopus arrhizus Fischer, Rab. Krypt. Flora Abt. 4, 1: 233-234. 1892. 
Hagem, Untersuch. ti. Norw. Mucorineen 1: 37-38. jig. I4. 10907. 
Lendner, Les Mucorinées de la Suisse, 121-122. fig. 44. 1908. 

Differs from R. nigricans in being brighter-colored and not spreading 
so far over the substratum, also in the stolons being less distinct and less 
differentiated from the sporangiophores; stolons without distinct formation 
of nodes, with colorless or bright brown membrane; rhizoids pale, developed 
at the nodes together with the sporangiophores or alone at indeterminate 
places; sporangiophores ascending or trailing, seldom arising from the 
stolons singly but mostly 2-10 in umbels or corymbs, o.5-2 mm. long, 
simple or once or twice forked, ending in sporangia; sporangia globose, 
large, 120-250 in diameter, at first snow-white then finally becoming at 
maturity black; columella spherical, flattened on the apophysis, 40-75u 
high by 60-100p thick, with brown, smooth membrane; spores globose or 
oval, one- or two-angled, with longitudinally striated membrane, 4.8-7p 
long by 4.8—-5.6u thick, smoky gray. (Description after Fischer.) 

Hab. Isolated from soil, Hungary, Namyslowski. 


I; Sporanciopheresaimbranched:. —......0. seen ear sce eee Mono-mucor 
II. Sporangiophores branched 

1. Branching rare or more frequent, and in this latter case indefi- 

nite, 1n clusters oran-conyimbs... :.ce. eee eee Racemo-mucor 

2. Branching definite, an-sympodia., .=.¢.'.i0+ eae aces Cymo-niucor 


Mono-mucor 


Sporangiophores not branched (exception, when the nutrition is un- 
favorable, branching occurs; this, however, is anomalous). 

1. Sporangiophores not exceeding 2 centimeters in length.............. 2 

Sporangiophores more than 2 centimeters long..................... 3 

2. Sporangia red, 20-354, with diffluent membrane, spores 2.5 

Ee OUP Aether es whe ds sack ut a's oe en M. Ramannianus Moller 
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Sporangia green-black, 50-80 usually 60u, with diffluent membrane, 


BpGnesL Ato Dy 255ml. 2c he a ke ates O70 eh Da ays M. htemalis Wehmer 
Sporangia brownish, 30-80% mostly 604, with nondiffluent membrane, 
Rmereoe—a Dye Sys Sal Ve PT M. microsporus Namyslowski 


Sporangia gray, 80-95u, with diffluent membrane, spores 8.5 by 4.5u 
M. adventitius Oudemans 


. Sporangiophores 1-4 centimeters long, spores mostly cylindrical, 


RMR 25 — Oe Gite ee. MSG Ae hae a aN Ree M. strictus Hagem 
Sporangiophores 2-15 centimeters long, spores 6-12 by 3—6u 
M. mucedo (Linné) Brefeld 
Racemo-mucor 


Branching indefinite, in groups or clusters or in corymbs. 


mMaporancioptiores at first-erect,; but soon falling... ....0....0.....2.-. 2 


BHOSasOpNOLenaAlWwayerebeCh. ss 2%) siti Miko bis nes bole, OTe oe ene. 3 


. Branches of the sporangiophores ascending; sporangia 40-60y, bright 


yellow, breaking, leaving a basal collar...M. Christianiensis Hagem 

Branches of the sporangiophores mostly reflexed; sporangia 15—45y, 
falling closed and remaining intact for a long time 

. M. dispersus Hagem 


. Spores very unequal (mixture of numerous small spores with others 


twice as large), oval or subcylindrical, 4 by 2y4 or 5 by 3u to maxi- 


INEM OMI EO LE a -roret ts oy Nts see tet M. sylvaticus Hagem 

(ST CID INES! TRESS TOPO Nyper SFO 1 ke eg 4 
. Membrane of the sporangium nondiffluent..... M. racemosus Fresenius 
Wembprane of the sporaneiom difiluent {2252.50.00 200 ene lee. 5 

. Species very large, 6-8 centimeters high (always over 2 centimeters); 
BOCES, Oe ON Ines | cee a et sre elitr oe a ae M. flavus Bainier 
Species much smaller, never exceeding 2 centimeters high; spores 
Ey 185 BEE Se Sy dan one rg ae sae a ge ae eae M. genevensis Lendner 


Cymo-mucor 


Sporangiophores branched in sympodial cymes. 

Sporangiophores nonerect, incurved, forming a cobwebby network, 
I.5 centimeters high, ending in a large sporangium and producing 
at a short distance below more or less closely clustered branches; 


secondary, branches sometimes dichotomous’... 0. eee: 2 
DHGLAHCIGPMGLCS Cl CHC ay ueokie yee er eel eee ee eee ee te FLT 2 
SpOranciophores, Straight, Hob circihabke wee oe tte oe eae oe ee 6 

PeIpOLeES AVeTALe Gis ests Seis ee ee eae M. botryoides Lendner 
spores averape Op... so ee ee eee M. botryoides var. minor 


. Sporangiophores never much surpassing 1 centimeter; spores oval, 6u 


Delboomiaximnun Ienohiee. wee eee ee eek 2, 4 
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Sporangiophores o.5—2 centimeters long, the longer noncircinate, the 
shorter much branched and circinate, sporangia average 6ou, spores 
AVELALS TE OMME ae Oe.) oe eer M. lamprosporus Lendner 

4. Membrane of the sporangium brown; sporangia often subsessile, spores 
oval or broad elliptical, 3-4 by 5—6u...M. circinelloides van Tieghem 

Sporangia supported by very long pedicels, often circinate.......... 5 

5. Sporangia 60—-8oy in diameter, spores 4-6 by 4y.M. griseo-cyanus Hagem 

Sporangia 50-60 in diameter, spores 5-7 by 3.5—5mu 

M. corticolus Hagem 

GiF SPOKES PIOMOSEs x axe jenci sds & Sica s ais io es oo yea 7 
POKES OVAL. ./s..5.4 2.40, sha,cthe te aa ree ees ot oo 10 

7. Species grows poorly on wort-gelatin, forms on bread a short aerial 
growth of 2-3 mm. high, sporangia 50-7ou in diameter, spores 


SlobOse; | 5=Opnat eo oe os Rae ee eee ee M. Janssent Lendner 
Species grows well on wort-gelatin and forms an aerial growth 1-3 
centimeters: nicl 5. ee el sie ein Bieta tobi a alone eee 8 

$2. Columella.spinescenti waoece cue ones eccee M. plumbeus Bonorden 
Golumiella smooth, ass ceca yjaitis 2 hed tise ak bowie ha es Se ee ee 9 

9g. Sporangia 70-110 in diameter, sporangioles not caducous, spores 
Plobose brithiants 2p. wa ec ate eee M. sphaerosporus Hagem 


Sporangia never exceeding 80 to gow, spores rou, sporangioles circinate, 
caducous, sporangiophores more elevated than with M. sphaerosporus 
M. lamprosporus Lendner 
Sporangia 60-80, spores normally 8-1op, spherical or accompanied by 
abnormal oval spores 8-10 by 30p, no sporangioles 
M. dimorphosporus Lendner 
10. Sporangia 50-350, columella globose, spores globose or ellipsoidal or 
angular, 4.2—6.5u, chlamydospores........... M. geophilus Oudemans 
Sporangia variable, lead-gray, those of the shorter sporangiophores 
45-180, columella oval or ovate, spores broad ellipsoidal, 4.5—-10 
by.2:5>76. usually O78" by 410p es a Seren eec es M. saturninus Hagem 


Mono-mucor 


Mucor Ramannianus Moller, Untersuch. tt. ein- und zweijahr. Kiefern 
im mark Landboden. Zeitsch. Forst- u. Jagdw. 25: 330. 1903. 
Hagem, Untersuch. i. Norw. Mucorineen 1: 20-21. fig. 2. 1908; reprint 
from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 1907. Lendner, 
Les Mucorinées de la Suisse, 62-63. fig. 21. 10908. 

Colonies bright rose-red, very slow-growing; sporangiophores low, 0.5-1 
mm. high, either not at all or only slightly branched at the base, 1-3 
septate with upper septum 15-204 below the sporangium; sporangia red, 
with yellow spore mass visible through the membrane, 20-35 in diameter; 
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sporangial wall readily dissolving; columella small, occasionally appearing 
as a hardly distinguishable swelling, globose or ellipsoidal, 6-12 high by 
6-12 wide, average 8 by 10-11y; spores very small, 2.5 by 2u; zygospores 
not observed. 

Hab. Isolated from forest soil near Christiania, Norway, Hagem. 

Mucor hiemalis Wehmer, Der Mucor der Hanfrétte, M. hiemalzs nov. 
spec. Ann. Myc. 1: 37-41. figs. I-9. 1903. Wagem, Untersuch. @. 
Norw. Mucorineen 1: 24-28. figs. 5-8. 1908; reprint from : 
Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 1907. 
Lendner, Les Mucorinées de la Suisse, 65-68. fig. 22. 1908. 50 

Colonies bright gray; sporangiophores 0.5 cm. high, at es 
first erect, later frequently somewhat bending down, Fic. 103.—Mu- 
monopodially branched with branches again branched, or pe es 
also, especially in young cultures, almost entirely un- ing columel- 
branched; sporangia green-black with a trace of yellow, See vag 
so-8op usually about 60m in diameter, with dissolving wall; spores, x 
columella, in young sporangia, globose, later always more 2508 
or less oval, 20—-sou usually 30-40u in diameter, with small basal collar; 
spores rather uniform in shape, but very variable in size, usually 
regularly ellipsoidal, occasionally flattened on one side or slightly 
curved, 4-10 by 2.5—su; chlamydospores numerous in the substratum, 
very irregular, pyriform, barrel-shaped, et cetera, seldom in the 
sporangiophores. 

Heterothallic; zygospores on short, 1-2 mm. high, nonseptate hyphe 
that arise from the substratum, globose, 70-100 usually 80-gou in diam- 
eter, warty; warts very close-standing, short-rayed, starlike, black, opaque; 
suspensors rather short and thick, uniform, usually straight, the one 
(seldom both) in certain stages of conjugation with strong red-brown 
contents. 

Hab. Isolated frequently from soil near Christiania, Norway, Hagem; 
Switzerland, Lendner; Czarnohora, Austria, Namyslowski; plant-breeding 
plats, Cornell University, by the writer. Plant pathology herbarium No. 
5,897. 

Mucor microsporus Namyslowski, Studien ttber Mucorineen. Bul. 
Acad. Sci. Cracovie, Series B. Sci. Nat., 518. June, roro. 

Colonies whitish, with age becoming yellowish, especially when grown 
on pears; mycelium cottony; sporangiophores unbranched, up to 2 cm. 
high, 12-20p thick, below the columella strongly attenuated; sporangia 
brownish, 30-80 in diameter, mostly 604; membrane of young sporangia 
does not dissolve in water, with age, however, it dissolves; columella 
spherical, somewhat higher than broad, beneath weakly attenuated, always 
with flat base and short collar; smooth, 20-7ou broad, often filled with 
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brick-red contents; spores regularly ellipsoidal, hyaline, smooth, 2-3 long, 
1.54 broad (maximum 4p long), in mass when young ashen-gray, with age 
bluish. 

Hab. Isolated from meadow soil, Czarnohora, altitude 1,430 m., 
Galicia, Austria, Namyslowski. 

Mucor adventitius Oudemans, Overdr. Nederl. Kruidk. Arch. ser. 3, 2: 
3. 1903. Lendner, Les Mucorinées de la Suisse, 64. 1908.. 

Sporangiophores simple, continuous, hyaline, forming a sward 2 cm. 
high; sporangia globose, 80-95 in diameter, at first hyaline then much 
later becoming clear gray, finely echinulate, provided with a diffluent 
membrane; columella at first globose,much later becoming ellipsoidal or 
campanulate, hyaline, measuring 40-48 by 48—-64u and provided with a 
basal collar; spores ellipsoidal or merely oblong, 8-8.5 by 4.5—5u, smooth, 
hyaline, grayish black when in mass. Zygospores and chlamydospores 
not observed. 

This species resembles M/. mucilagineus Bref., from which it differs by 
its much smaller spores (8-8.5 by 4.5-5mu as against 30-33 by 15m) and 
by the absence of intersticial mucilaginous protoplasm. 

Hab. Isolated on exposed gelatin in the woods called Spanderswoud 
near Bussum, Holland, Koning. 

var. aurantiaca Lendner, l. c. 

Differs from species in containing guttule of a yellow-orange color. 

Hab. Isolated from forest, Canton of Vaud, Switzerland, Lendner. 

Mucor strictus Hagem, Untersuch. t. Norw. Mucorineen 1: 18-109. fig. I. 
1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 1907. 
Lendner, Les Mucorinées de la Suisse, 97-98. 1908. 

Sporangiophores erect, 1-4 cm. high, 25—40y thick, forming dense silver- 
white colonies, unbranched or also frequently with a single branch, mostly 
nonseptate; sporangia at first wax-like white, at maturity black, 200-3004 
in diameter, fine-spiny; membrane dissolving, leaving at base of columella 
a collar; columella seldom globose, mostly oval or ovate with somewhat 
smaller base, in young sporangia with fine granular contents, in 
mature sporangia mostly without contents and with smooth membrane, 
1oo-160u high and 80-140 broad, spores variable, seldom globose 
or oval, of 3.5-7.54 diameter, mostly, however, regularly cylindrical, 
almost twice as long as broad, 5—7u long by 2.5-3.5u broad; zygospores 
unknown. 

Hab. Acid soil of spruce woods, Norway, Hagem. 

Mucor mucedo (Linné p. p.) Brefeld. For synonymy and literature 
see Fischer in Rab. Krypt. Flora Abt. 4, 1: 186-190.1892. Hagem, Unter- 
such. t. Norw. Mucorineen 1: 18. 1908; reprint from Vid.-Selsk. Skr. I, 
Math.-Naturv. Klasse No. 7, 1907. 
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Sporangiophores erect, with colorless membrane and colorless or weak- 
yellow scanty contents, forming a thick silver-gray glistening sward over 


the entire substratum, usually unbranched, 2-15 cm. 
long by 30-40 thick, nonseptate, occasionally, especially 
the first from young mycelium, much shorter and with 
a side branch; sporangia large, globose, 100-200 in 
diameter, at first yellowish; later when dry becoming dark 
gray or black-brown, occasionally with greenish shimmer, 
thick fine-spiny; sporangial wall quickly dissolving, 
leaving generally a basal collar; columella high-cylindri- 
cal or bell-shaped or globose, 7o-140u high by 50-S8o0u 
broad, with smooth, colorless membrane and mostly with 
orange-yellow contents; spores round cylindrical to long 
ellipsoidal, twice as long as broad, very uniform in 
shape, variable in size 6-12 by 3-6y (extreme forms 
16.8u long), with colorless smooth membrane, weak- 
yellow or colorless contents. 


(oy) 


. 


Fic. 104.— Mucor 


B 


A 
20 J 


mucedo (Linné) 
Bref. A, part of 
sporangiophore, 
showing occa- 
sional branch- 


Hike, ES (OOS 13%. 
Sporangium, XxX 
6o; C, colu- 


mella, x 60; D, 
spores, X 230.6 


Heterothallic; zygospores globose, 90-2 50u in diameter; 

exospore black, with thick projecting tubercles; endospore colorless; 
contents colorless, with large oil drop; zygospores in our cultures not 
observed. 

_ Hab. Isolated from soil by Hagem, near Christiania; Cracovie, Aus- 
tria, Namyslowski; Germany, Adametz; by the writer frequently from 
oat field and experimental plats of Plant-Breeding Department, New 
York State College of Agriculture, Cornell University, Ithaca, N. Y. 
Plant pathology herbarium No. 5,808. 


Racemo-mucor 


Mucor Christianiensis Hagem, Neue Untersuch. t&. Norw. Mucorineen. 
Ann. Myc. 8: 268-272. figs. 2-3. 1910. 

Colonies on agar consisting first of a thick gray mycelial membrane 
covering the surface of the substratum, finally there occurs a sparse forma- 
tion of sporangiophores. Sporangiophores mostly scattered, seldom 
forming loose tufts 1.5—2.5 cm. high, generally thin 6-rop thick and there- 
fore soon falling, when young unbranched, older monopodially branched 
with few short upward-bent branches, with numerous chlamydospores, 
at maturity finally breaking into pieces. Chlamydospores in the sporan- 
giophore at first cylindrical, later barrel-shaped or mostly spherical, 
rather regularly interspersed every 50—-200p, at maturity quickly becoming 
ripe and free. Sporangia small, usually 40-6oy in diameter, at maturity 
of bright yellow color, with wall that breaks, leaving finally only a collar 
at the base of the columella. Columella oval or mostly ovate, toward 
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the broad flat base somewhat cylindrical, always higher than broad, 30-45n, 
occasionally 50u high and 20-4oy broad, usually 25-30u. Spores broad, 
oval, or also a few almost globose (4—5—)6-9(-12) by (4-)5—7(-9) u. Zygo- 
spores unknown. Does not invert cane sugar. 

Hab. Isolated several times from garden and flowerpot soil in the 
Botanical Gardens of Christiania, still very rare, Hagem. 

Mucor dispersus Hagem, Neue Untersuch. &. Norw. Mucorineen. Ann. 
Myc. 8: 272-275. figs. 4-6. 1910. 

Sporangiophores forming none or slightly dense tufts (rasen) of different 
heights; the greater, 2-3 cm. high, very scattered, ascending, extremely thin 
(4-)5-7(-9)u thick, waving to and fro, mostly soon dropping down, 
clustered, monopodially branched, with short, reflexed, frequently one- 
time-branched branches, chief branches as well as twigs ending in spo- 
rangia; the smaller, 1-2 mm. high, mostly reflexed, with small sporangia. 
End sporangia of the taller sporangiophores small, 50u, with easily dis- 
solving wall and smaller, usually blunt and broad spherical, seldom oval, 
columella (14-15—)17—-19(-21)u high and (14-15-)18-21(-27)u broad. 
Basal collar present. 

Sporangia of the side branches, as well as those of short sporangiophores, 
of very different size, 15-45u, spiny, with nondiffluent membrane, with 
transparent spore mass that is frequently very small, 15, and containing 
only 2-4 spores, but also greater spore mass 30-45 with numerous spores, 
mostly falling closed and remaining intact for a long time. 

Spores of variable dimensions (g—10—)11-13 (—15-18), usually round or 
slightly long, sometimes roundish angled. Substratum mycelium, with 
peculiar long, frequently 1oo-200p thick, swellings filled with oil drops. 

Heterothallic; zygospores unknown. Hybridizes with M. lamprosporus 
Lendner. Inverts saccharose. 

The swellings are very characteristic. The oil drops form near a septum, 
back of this is then laid down another septum. 

Hab. Isolated only once in Norway from the deep soil. Closely 
related to M. lamprosporus Lendner. 

Mucor sylvaticus Hagem, Untersuch. i. Norw. Mucorineen 1: 1-34. 
figs. II-12. 1908; reprint from Vid.—Selsk. Skr. I, Math.-Naturv. Klasse 
No. 7, 1907. Lendner, Les Mucorinées de la Suisse, 74-75. fig. 26. 1908. 

Colonies gray-white; sporangiophores erect, forming a dense growth 
over the entire substratum, 1-15 cm. high, always sympodially branched, 
with alternating right and left sporangial stalks that are separated from 
the further growing branches by a septum at the base; sporangial stalks 
straight, only seldom slightly curved, 200-soou long, ascending, forming 
an angle of 30-50° with the chief axis of the sympodium; sporangia never 
sessile, yellow-green to weak black-green, globose, 45-7ou in diameter 
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with more or less plain basal collar and likewise as the sporangial stalk 
with smooth wall and colorless contents; spores oval or subcylindrical, 
4 by 2 or 5 by 3u (to maximum 8 by 6y). 

Heterothallic; zygospores produced ladder-like on the sporangiophores, 
black, opaque, with plate-like, slightly raised elevations; azygospores 
numerous, seldom single, mostly double. 

Hab. Isolated frequently from acid soil of forests near Christiania, 
Norway, Hagem. 

Mucor racemosus Fresenius, Beitr. Myc. 12. 1850. 
Krypt. Flora Abt. 4, 1: 192-194. 1892. Hagem, Unter- 
such. 4. Norw. Mucorineen 1: 24. 1908; reprint from 
Vid.-Selsk. Skr. I, Math.-Naturv. Klasse No.7, 1907. 
Lendner, Les Mucorinées de la Suisse, 77. 1908. 

Sporangiophores rigid, erect, 5-4o mm. long by 8-20u 
thick, branched, with side branches sometimes branched; 
in mass dirty light yellowish; sporangia small, spherical, 
20-7ou in diameter, erect, single, often reflexed, dirty 
yellow, wax yellow, or yellowish brown, transparent, Fic. 105.—Mu- 


Fischer, Rab. 


sporangial wall smooth, not dissolving in water, but breaking 
open, often remaining long intact; columella hyaline, 
broad clavate to short ovate, 14-6ou long by 7—45yu broad, 
occasionally spherical or broad campanulate, with color- 
less smooth membrane; spores hyaline to dirty yellow, 
short ellipsoidal to globose, sometimes somewhat angled, 
variable in size 4-8 by 4-10, smooth. 


cor racemosus 
Fres. A, part 
of sporangio- 
phore, showing 
chlamydo- 
Spores, X 236.6; 
B, sporan- 
glum, x 236.6; 
C, columella, x 
20k ae 


. 4 - 4 46 6.6 
Heterothallic; zygospores globose, 70-85 in diameter, spores, X 23 


brown, warty exospore, suspensors smaller than spore; chlamydospores 
globose to oblong, globose measure 10-20u, oblong 10-20 by 25~30n, 
hyaline or yellowish guttulate, thick, smooth membrane. 

Hab. Isolated from sandy and loamy arable soil, Germany, Adametz; 
from sandy-loamy soil from potato field, Long Island, N. Y., by the 
writer. Plant pathology herbarium No. 5,809. 

Mucor flavus Bainier, Sur quelques espéces de Mucorinées nouvelles ou 
peu connues. Bul. Soc. Myc. France 19: 158. 1906. Hagem, Unter- 
such. &. Norw. Mucorineen 1: 21-22. fig. 3. 1908; reprint from Vid.- 
Selsk. Skr. I, Math.-Naturv. Klasse No. 7, 1907. Lendner, Les Muco- 
rinées de la Suisse, 79. 1908. 

Sporangiophores attain on sterilized bread a height of 6 cm. and are 
usually 25-35 thick, monopodially branched with long ascending branches 
that are again occasionally branched, in young cultures colorless, in old, 
yellow; sporangia at first white, then becoming blue-gray and finally 
yellow; columella in young sporangia frequently globose, in mature spo- 
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rangia, however, always ovalor ovate with somewhat smaller base, 75-110 
high by 60-90 broad; spores are rather uniform in shape, mostly oval 
or ellipsoidal, seldom cylindrical, occasionally somewhat flattened or 
curved, twice as long as broad, very variable in size, 5-12 by 3-6 (mostly 
g-10 by 4-su). There occur besides also in the cultures globose spores 
4-smu in diameter; zygospores not observed. 

Hab. Isolated from forest soil near Christiania, Norway, Hagem; 
Switzerland, Lendner. 

Mucor genevensis Lendner, Bul. Herb. Boissier No. 1, 8: —. 1908; Les 
Mucorinées de la Suisse, 80-82. fig. 27. 1908. Hagem, Neue Unter- 
such. a. Norw. Mucorineen. Ann. Myc. 8: 275-277. fig. 7. 1910. 

Colonies with rich or sparse formation of sporangiophores; sporangi- 
ophores erect, monopodially branched with longer or shorter side branches, 
rather thin, 8-15 thick, usually 1-2 cm. high, ending in sporangia. 
Sporangial membrane easily dissolving in water, usually there remains 
on the columella an irregular basal collar. Columella colorless, hyaline, 
either more or less spherical or also oval to obovate, 20-40p high, 20-35 
broad. Spores small, ellipsoidal, usually twice as long as broad, (4-) 
s-7(-9-10) long and (2-)2.5—3.5(—4)u broad, almost hyaline. 

Homothallic; zygospores produced between especially low (1 mm. 
high) zygophores. Suspensors as well as gametic cells almost of the same 
size and form, or slightly different. Zygospores spherical or laterally 
somewhat compressed; immature ones yellow-brown, transparent, mature 
ones black and opaque with rather high, starlike, thickened tubercles 
(60-)70-g0(—100)" high and (45—)60-70(—90)m wide. 

Hab. Found in Norway but once. Isolated from the soil of a fir wood 
in the neighborhood of Hauersaeter railroad station, Hagem; by Lendner 
in neighborhood of Geneva, Switzerland, from soil. 

This species claims an especial interest because of the moncecious nature 
of its mycelium. The zygospores are always richly developed in culture. 
Hagem established this by repeated cultures from a single spore. 


Cymo-mucor 


Mucor botryoides Lendner, Nouvelles Contributions a la Fl. Crypt. 
Suisse. Bul. Soc. Bot. Genéve ser. 2, 2: 79-81. fig. 4. IgIo. 

Sporangiophores nonerect, incurved, forming a cobwebby network, 
attaining 1.5 cm. in height, not varying far from 16 to 20u1n diameter, 
ending in a large sporangium and producing at a short distance below the 
sporangium more or less closely clustered branches that are terminated by 
sporangia; secondary branches are sometimes dichotomous or sometimes 
in sympodia; sporangia globose, clear gray, with membrane of the large as 
well as the small sporangia diffluent in water, average size of the terminal 
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Sou in diameter; the lateral sporangia are variable and some are 
very small; columella variable in form and size, hyaline, globose, 
campanulate or panduriform, 60 by 44u, or 55 by 38u, or 30 by 2o0n, 
and much smaller, usually without basal collar; spores hyaline, globose, 
average 8u, maximum toy, not rarely encountered as small as s5—6u; 
appearing polyhedral because of their surface presenting very slight 
roughness. 

Hab. Isolated from soil, Geneva, Switzerland, Lendner. 

var. minor n. var. 

Differs from species in having brownish black sporangia, thicker spo- 
rangiophores (up to 30m), and in the smaller spores, which appear perfectly 
smooth. Spores average 6u in diameter, 
extremes 8u and 4.5u; chlamydospores of 
mycelium lemon-shaped, 16-22 by 10-16uy. 

Hab. Isolated from soil of plant-breeding 
plats, Cornell University, November and 
December, 1910, and from flowerpot soil 
from horticultural greenhouses, March, ro11, 
Ithaca, N.Y.,by thewriter. Plant pathology 
herbarium No. 5,900. 

Mucor lamprosporus Lendner, Bul. Herb. 
Boissier No. 1, 8:—. 1908; Les Mucorinées 
de la Suisse, 92-93. fig. 33. 10908. 

On ro per cent wort-gelatin, the colony : - 
forms a pale gray, dense sward 3 cm. above Fic. 106.—Mucor botryoides 

: Lendner var. minor. A, spo- 
the substratum; sporangiophores very rangiophores, showing sporangia 
irregularly branched in clusters or sympodia. and method of branching, x 90; 
Part of the branches situated at the level eee He 353i Cay COLuTEERES 
of the substratum carry the small circinate 
sporangia (30-40u in diameter), which are indehiscent and deciduous. 
When they are numerous, the substratum appears velvety and greenish 
black; the large sporangia are diffluent in water, leaving a basal collar- 
ette, 6ou in diameter (maximum go); columella globose or ovoid, often 
broader at the base than at the summit, 20u in diameter, or 24 by 28y; 
spores hyaline, transparent, very refringent, globose, large, mean diameter 
Io“, Maximum diameter 124, minimum 7». 

Hab. Forest soil, summit of Vuache, Savoie, Lendner. 

Mucor circinelloides van Tieghem, Nouvelles Recherches sur les Muco- 
rinées. Ann. Sci. Nat., Bot. Ser. 6, 1:94. 1875. Fischer, Rab. Krypt. 
Flora Abt. 4, 1: 204. 1892. Hagem, Untersuch. t&. Norw. Mucorineen 
I: 34-37. fig. 13. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. 
Klasse No. 7, 1907. 

22 
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Sporangiophores of different form and different height, shorter, mostly 
2-5 mm. high, pure sympodially branched; branches usually 5-6, alter- 
nating right and left, short, often appearing as 
sessile, straight or slightly bent or curved; 
longer sporangiophores 0.5-1.5 cm., irregularly 
monopodially or sympodially branched; sporan-. 
gia globose, at first light brown then becoming 
gray-brown, those of longer sporangiophores 
with dissolving membrane while those of the 
shorter possess a firm membrane and often fall 
intact; membrane either finely spiny or smooth; 
columella sessile, globose, hyaline, smooth, 15- 
42 in diameter depending on size of sporangium; 
spores oval or broad ellipsoidal, 3-4 by 5-6n, 
smooth, singly hyaline, in mass weak gray. 

Heterothallic; zygospores globose; exospore red 
. brown, with long thorn-like pointed warts that 
Fic. 107.—Mucor circinel. 2T€ streaked longitudinally; chlamydospores 

loides van Tiegh. Show- intercalary, barrel-shaped, smooth, hyaline. 

ing method of branching of Y € Gbeapvad “snsGue eae 
sporangiophore, sporan- “4YSOSpores NOt O we 

gia, columella with collar, Hab. Isolated in July, 1910, and March, 

HEE SUD Se2I0G 1911, from oat field and experimental plats of 
Plant-Breeding Department, Cornell University, Ithaca, N. Y., by the 
writer. Plant pathology herbarium No. 5,901. 

Mucor griseo-cyanus Hagem, Untersuch. i. Norw. Mucorineen 1: 28-29. 
fig. 9. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse 
No. 7, 1907. Lendner, Les Mucorinées de la Suisse, 86-87. fig. 29. 
1908. 

Colonies grown at room temperature (15° C.) blue-gray, at 20-25° C. 
deep black-blue; sporangiophores at first erect, soon, however, sinking 
down, 2-3 cm. long, 8-12y thick, sympodially branched with branches 
again richly branched, generally with a septum on the main branch just 
above place of origin of side branches; sporangia globose, at maturity 
deep blue-black, opaque, with spore mass invisible, 60-Sou in diameter; 
sporangial wall blue-gray to blue-black, incrusted, dissolving, breaking, 
or remaining intact; columella mostly globose, seldom somewhat oval, 
30-45m in diameter, with smooth membrane and colorless contents; spores 
oval or broad ellipsoidal, 4-6 by 2.5—4u; zygospores unknown. 

Hab. Isolated from humous soil near Christiania, Norway, Hagem; 
Canton of Geneva, Switzerland, Lendner. 

Mucor corticolus Hagem, Neue Untersuch. tt. Norw. Mucorineen. Ann. 
Myc. 8: 277-279. fig. 8. 1910. 


, 


a 


————————————— 
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Colonies gray or weak blue-gray. Sporangiophores erect, up to 2 
cm. high, sympodially branched with few long branches, ending in a 
sporangium. Side branches long (2—-3 times as long as with M. sylvaticus), 
usually 600-1,500u long by 10o-15y thick, frequently more or less reflexed 
and ending in sporangia. Sporangia spherical, 50-60 (—70)u in diameter, 
with quickly dissolving membrane. Columella ovate or suboval, almost 
always 3—-6u higher than broad, 27-334 broad and 30-36u high, with or 
without colorless contents and usually with an inconspicuous basal collar. 
Spores oval or ellipsoidal (larger than with M. sylvaticus), 5—7 (-8) by 3.5-5 
(-6)u. Zygospores unknown. 

Hab. Especially numerous in old decaying bark of conifers, and in 
old wood as well, seldom in the soil, Norway, Hagem. 

Mucor Jansseni Lendner, Bul. Herb. Boissier ser. 2,'7:—. 1907. Les 


~Mucorinées de la Suisse, 88-89. fig. 30. 1908. 


Sporangiophores 2-6 mm. high, branched in corymbs or sympodia 
with each branch ending in a sporangium, with membrane having oblique 
striae; sporangia dark bluish black, 50~-7om in diameter, with finely granu- 
lated, nondissolving, but fracturing, membrane; columella sometimes 
spherical with widened flat sessile base, sometimes more elongated and 
conical, dark black or grayish, maximum 30 broad by 34p long, the smaller 
proportionately longer, measuring 2ou broad by 26y long; spores globose, 
generally 5 to 6m in diameter, the smallest 3—4mu in diameter. 

Hab. Soil of the Janssen Cabin, summit of Mt. Blanc, 4,810 m., 
summer 1906, Lendner. 

Mucor plumbeus Bonorden, Abh. Naturf. Gesell. Halle 8: 109. 1864. 


Syn Mucor spinosus van Tieghem, Ann. Sci. Nat. ser. 6, 4: 390. 1876. 
Mucor aspergilloides Zopf, Verh. Bot. Ver. Brandenb. 23: 22. 1881. 


Sporangiophores rigid, erect, thick, up to 1 cm. high, mixed mono- 
podially and cymose-sympodially branched with all 
branches ending in sporangia, straight, seldom bending or 
reflexed, with a septum at the base, with hyaline smooth 
membrane, hyaline contents; sporangia globose, small, 
up to 1oou in diameter, at first hyaline, at maturity dark 
brown or black, finely spiny, membrane dissolving, basal 
collar; columella sessile, long cylindrical or pyriform, with IE ke 
one or more irregular, straight or bent spines on the cor flumbeus 
summit, 22-85 by 8-654, membrane weak smoke-gray or he oe = 
brownish, contents hyaline; spines up to su in length; 236.6; B, cul- 
spores globose, yellow-brownish, exospore with irregular Capac Seen 
folds. Chlamydospores are not infrequent as with M. spines, x 
racemosus, also on the sporangiophore up to the 73-9; C, 

spores, X 230.6 
columella. 
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Hab. Isolated from soil of plant-breeding experimental plats, Ithaca, 
N. Y., by the writer, in November, 1910; also by Hagem in Norway. 
Plant pathology herbarium No. 5,902. 

Mucor sphaerosporus Hagem, Untersuch. tt. Norw. Mucorineen 1: 22—- 
24. fig. 4. 1908; reprint from Vid.-Selsk. Skr. I, Math.-Naturv. Klasse 
No. 7, 1907. Lendner, Les Mucorinées de la Suisse, 92. 1908. 

Colonies yellow-brown or brown; sporangiophores of very different 
height, partly short only 1-2 mm. high, partly up to 1 cm. high; the latter, 
however, frequently scattered or united in clusters, at first erect, soon, 
however, especially in the upper half, sinking down, richly monopodially 
branched with long, repeatedly branched branches; sporangia globose, 
70-I1op in diameter, yellow-brown, with easily dissolving wall; columella 
ovate, toward the base somewhat attenuated, 40o-65u high by 30-55y 
broad, with mostly weak yellow-brown thick membrane; spores globose, 
variable in size even in the same culture, 10(6-8)u in diameter, solitary 
or in mass slightly yellow; chlamydospores in the sporangiophores with 
a large central oil drop; zygospores unknown. 

Hab. Isolated from soil, Christiania, Norway, Hagem. 

Mucor dimorphosporus Lendner, Bul. Herb. Boissier 8: —. 1908; Les 
Mucorinées de la Suisse, 93-94. fig. 34. 1908. 

Colonies on wort-gelatin grayish, attaining a height of 2 cm. above the 
substratum; sympodially branched sporangiophores straight, 2 cm. long, 
12u thick. Near the substratum are found other sporangiophores that ° 
are wavy and even circinate, carrying much smaller sporangia. Normal 
sporangia spherical, maximum 8oun, often wider than high, mean 6oy wide 
by 58 high; membrane diffluent; spores ordinarily globose, 8—-1oy in 
diameter, often also oval 6 by 8u or 8 by top, hyaline or light yellowish, 
brilliant. Abnormal spores measure up to 30u long by 8—-1oy wide, very 
irregular; columella often much larger toward the basal part, 20 by 24m 
to 40 by sou, oval, surrounded by a collarette; chlamydospores ovoid. 
Zygospores unknown. 

Hab. Soil of the Janssen Cabin, summit of Mt. Blanc, 4,810 m., 
summer 1906, Lendner. 

Mucor geophilus Oudemans, Arch. Neéerl. Sci. Nat. ser. 2, 7: 278. 
pl. 5, fig. I. 1902. Lendner, Les Mucorinées de la Suisse, 97. 1908. 

Colonies at first white, later grayish, and finally dilute olive; vegetative 
hyphz dichotomously branched, continuous, dilute olive, with homog- 
enous protoplasm; fertile hyphz concolorous, at first simple, then passing 
to cymose-branched, branches usually few (2-3), continuous; sporangia 
globose, at first yellowish, afterward olive, dissolves leaving a basal collar, 
50-350 in diameter, spiny; columella exactly spherical, large, very dilute 
fuliginous; spores pluriform, globose, angular, or ellipsoidal, 4.2-6.5u in 
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diameter, very dilute olivaceous, smooth; chlamydospores in the mycelial 
branches intercalary, globose, with granular protoplasm, 2ou in diameter, 
sometimes solitary and sometimes in aggregations. Zygospores as they 
are seen are somewhat similar to chlamydospores, being slightly larger. 

Hab. Isolated from soil of woods called Spanderswoud near Bussum, 
Holland, Koning. 

Mucor saturninus Hagem, Neue Untersuch. tt. Norw. Mucorineen. Ann. 
Miye: 8: 265. 19010. 

Colonies always more or less dark-colored, usually lead-gray or lead- 
black, occasionally, however, also blue-black. Sporangiophores in the 
same colony of very different heights, part lower and part higher, the lower 
only 1-2 mm. high, usually richly but irregularly monopodially or sym- 
podially branched, and lead-black or blue-black tufts are formed as a 
consequence of the large sporangia, the higher (2-3 cm. high sporangio- 
phores) are more or less scattered, 20-254 thick and at the beginning 
erect, later somewhat bent, curved, monopodially branched with long 
branches and of a characteristic height, lead-gray color (saturninus) ; 
sporangia of the lower sporangiophores at first bright wax-yellow, then 
blue-gray, and at maturity almost black, of very different sizes, usually 
45-180 in diameter, with a plain, spiny membrane that remains intact 
in water or breaks; sporangia of the higher sporangiophores, on the con- 
trary, have membranes that easily dissolve in water, leaving a collar at 
the base of the columella. Columella oval or ovate, seldom more cylin- 
drical in the sporangia of the higher sporangiophores, frequently toward 
the base smaller, 60-100u high by 50-90y broad, in the sporangia of the 
lower or shorter sporangiophores, on the contrary, somewhat smaller, 
35-70 high by 25-soyu broad. Spores regularly broad ellipsoidal, extremes 
4.5-10 by 3.5—-7mu usually 6-8 by 4-6u. In addition there are frequently 
single small spherical spores 4-4.5u in diameter. Zygospores unknown. 

Hab. Rare. In the upper humous layers of soil in Norway, Hagem. 


Zygorrhynchus 


Zygorrhynchus Vuilleminii Namyslowski, Zygorrhynchus Vuilleminii une 
Nouvelle Mucorinée Isolée du Sol et Cultivée. Ann. Myc. 8: 152-155. 
Hes T=0." TOTO. 

The fungus develops more luxuriantly on bread than on agar. It covers 
the bread with a thick felt and tuft of hyphe that attain 0.5 cm. in height. 
The hyphe at first are white, later they become gray. On agar, the 
mycelium is cottony, at first white, then gray, and black with age. 

Sporangiophores are hyaline, smooth, flexible, pendant or straight, 
septate, 5-14 in diameter, variable in length; sporangia are spherical, 
attaining a diameter of 704, ordinarily 30-s5oyu, terminal, in general, the 
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largest; membrane covered with needles of calcium oxalate, never dis- 
solving in water when young, but does at maturity often leaving a basal 
collar; columella flattened oval, rarely spherical, 
ordinarily broader than high, breadth 12-30u 
sometimes attaining 354; spores are ellipsoidal 2 
by 4u, hyaline, occasionally a few are globose 2.5 
by 2.5m. 

Chlamydospores (developed in mycelium) 
solitary or in chains, size and form variable; the 
ovoid or spherical ones are on the average 12 by 
20u, the barrel-shaped 4o by 14u and ordinarily 

: united in chains. Zygospores formed from cop- 
EEG Oona RE ene ulation of two unequal gametes, (20-)40~50 
columella and collar, x (-60)m@, the exospores brownish, covered with 
eee meh q ee tubercles 2-34 high and truncate. Azygospore 
mation of zygospores, x frequently and often irregularly developed on 
eee me pe 2X8°- the ends of solitary hyphe, which continue to 
grow and produce a second azygospore, poly- 

morphic and always smaller than the zygospore. 

Hab. Isolated from Montenegro soil by Namyslowski; by the writer 
from the plant-breeding experimental plats of Cornell University, Ithaca, 
N. Y., April, 1911. Plant pathology herbarium No. 5,903. 

Description is after Namyslowski’s except as to height of hyphz on 
bread, diameter of sporangiophores, disposition of the tubercles on the 
exospores, and size of the sporangia. The author found the culture attain- 
ing a height of o.25 cm. on bread; our culture attains a height of 0.5 cm.; 
sporangiophores are 5-14m as against 5-8u. Sporangia show maximum 
of 7ou as against 604, with the tubercles varying in arrangement from 
groups to no groups at all. The original description claims groups only. 
For these reasons the species is emended as given in this description. 

Zygorrhynchus Moelleri Vuillemin, Importance taxinomique del’ appareil 
zygospore des Mucorinées. Bul. Soc. Myc. France, 19: 117-118. 1903. 

Differs from Z. Vuilleminit only in the size of the spores. Spores are 
ellipsoidal, straight or slightly curved, 3 by 5-7. 

We have retained these two species in this work, and leave to the special 
student of the Mucorineae whether they shall be so considered or whether 
they are to be taken as varieties of one species. These cultures have 
been carried on similar media for many months and still retain this. con- 
stancy. 

Hab. Isolated from soil shipped from East Hampton, Long Island, 
N. Y., October, 1910, by the writer; also in Norway by Hagem. Plant 
pathology herbarium No. 5,894. 
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Family Thamnidiaceae 


Thamnidium elegans Link, Observ. in Ord. Plant. Nat. 1: 45; Berliner 
Magaz. Naturf. Freunde 3: 21. 1809. Fischer, Rab. Krypt. Flora Abt. 
ets 2AT—244. fig. AT. aes 

Sporangiophores erect, ending in large 
sporangia. Below these, in the middle or 
under part of the sporangiophore are generally 
2-5 verticillate horizontal side branches that are 
forked several times (2-10) after an obtuse- 
angled fashion. The branchlets finally end 
in sporangioles. The whole sporangiophore 
is usually 0o.5-3 cm. occasionally 6 cm. high 
by 25-35 thick. The white floccose group of 
forked verticillate branches are relatively very 
small, o.25-1 mm. broad. The main verticillate 
branches up to the forking are 150-200 long by 
8u thick; the forks of the first order are 40-60 
long; the forks of the last order are only 4-6 
long by zu broad. The membrane of the 
sporangiophore and its branches is colorless and 
smooth; contents are also colorless. Branching ie 
of the sporangiophore is very variable (see Pa eam 
variation below). Chief sporangia (haupt- phore and hauptsporangia, x 
sporangia) globose, large, 1toc—2z00u diameter, LEE ae e 
occasionally smaller, at maturity white with — spores from nebensporangia, 
large ovate or bell-shaped, colorless, smooth ee ea Seinen 
columella; sporangioles globose, small, white, with sporangioles, x 236.6; 
8-16 in diameter, mostly 4-spored, varying, an COE GEN 8 ones 

porangium, x 236.6 
however, from 1 to 10; spores of haupt- 
sporangia and sporangioles similar and equally large (except in the 
one-spored sporangioles where they are globose, 8—16u), ellipsoidal, 
8-tou by 6-84, smooth, weak gray-brown. Zygospores are globose, 
black, with thick black warty exospore and yellowish endospore. 
Zygospores not observed in our cultures. 

Hab. Isolated from pepper root taken from soil of plant-breeding 
plats of Cornell University, Ithaca, N. Y., March, 1911, by the writer. 
Plant pathology herbarium No. 5,904. 

Variation of sporangiophores.— The branching of the sporangiophores is 
very variable. In one extreme case the sporangiophore carries only the 
chief sporangium, when it resembles an ordinary Mucor; in the other case 
the chief sporangium is wanting, the sporangiophore ending then either 
with a crown of sporangioles or with a sterile tip. Occasionally the first 
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side branch ends in a sporangium, again the branches of the second order 
end thus, and again the number and order of the branching is manifold. 


Family Pilobolaceae 


Pilaira anomala (Cesati) Schréter, Schles. Krypt. Flora 3: 211. 1886. 


Syn. Pilobolus anomalus Cesati, Rab. Herb. Myc. Ed. 1: 1542. 1851. 
Ascophora Cesatit Coemans, Mem. Acad. Belg. 30: 63. 1861. 
Pilobolus mucedo Brefeld, Untersuch. 1:27. 4:66. 1872. 

Pilaira Cesatii van Tiegh. Ann. Sci. Nat., Bot. Ser. 1: 51. 1875. 
Pilaira Cesatii Bainier, Etude, 29. 1882. 

Pilaira Cesatii Grove, Midland Nat. 1884: 37. 

Pilaira anomala Berlese & de Toni, Sacc. Syll. Fung. 7: 188. 1888. 


Sporangiophores at first erect but soon falling and forming over the 
whole substratum a high, loose, hyaline, woolly, interwoven mass, usually 
10-12 cm. long but even attaining 20 cm., cylindrical, 30-80y thick, with- 
out basal and subsporangial swelling, with colorless, thin, slightly wavy 
membrane, at the time of: maturity of spores without contents. Spo- 
rangium at first white, then becoming yellow and finally at maturity black, 
with colorless base, when moist globose, 100-250y in diameter, when dry 
half-globose, many-spored; columella too—-150y broad by 40-6oy high, 
depressed hali-globose or knot-like, smcoth, colorless; spores long oval, 
8-13 by 5-8u, solitary, hyaline, in mass yellowish, with colorless thin 
smooth membrane; zygospores at maturity black, round or slightly oval, 
120u long by tooy broad, with smooth thick colorless endospore and black 
warty epispore, germination with short sporangiophore. 

Hab. Isolated from forest soil, Holland, Koning. 


Family Mortierellaceae 


Mortierella subtilissima Oud., Contrib. Fl. Myc. des Pays-Bas ser. 2, 
19: 876. ‘19017 Arch: Néerl., Sci. .Nat..ser, 2, 7%. 277-278. pl ee 
I-3. 1902. Lendner, Les Mucorinées de la Suisse, 156. 1908. 

Colonies similar to M. pusilla, vegetative hyphe, hyaline, continuous, 
branched, 3-sp thick, with homogenous protoplasm; fertile hyphz strict, 
continuous, hyaline, 130-200 thick, simple, cylindrical, not thickened 
downward nor hardly attenuate upward, ending singly in sporangia; 
sporangia globose, smooth, 20-30u in diameter, membrane hyaline; spores 
smooth, hyaline, 2.3-4.64 in diameter, commingled with elliptical ones 
5-6 by 4-5n. 

Hab. Isolated from humous soil from Spanderswoud near Bussum, 
Holland, March, 1901, Koning. 

Differs from M. pusilla in vegetative hyphe having homogenous, never. 
granulate, protoplasm; in the slender conidiophores (2.3-3.5 against 5) 
being equally thick their entire length; in the sporangia being smaller 
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(20-26 against 24-28), and the smaller globose spores commingled with 
the larger elliptical ones. 

Mortierella pusilla Oud., Contrib. Fl. Myc. des Pays-Bas ser. 2, 19: 876. 
too1; Arch. Néerl. Sci. Nat. ser. 2, 7: 277. pl. 3, fig. 1. 1902. Lendner, 
Les Mucorinées de la Suisse, 155-156. 1908. 

Colonies orbicular, constantly snow-white, floccose with few super- 
posed layers that are repand or lobate, the layers diminish in number 
toward center; vegetative hyphe hyaline, 2.5—1ou thick, dichotomously 
branched, with protoplasm dense and full of minute granules; fertile 
hyphz, 4-6 in diameter, downward slightly thickened, upward slightly 
attenuate, 130-170u high, terminating singly in sporangia; sporangia 
globose, smooth, 24-284 in diameter, membrane hyaline; spores globose, 
smooth, hyaline, 2—-2.5u in diameter, variously guttulate to not at all. 

Hab. Isolated from humous soil from Spanderswoud near Bussum, 
Holland, March, ro01, Koning. 

Differs from M. isabellina in colonies having lamellate texture and being 
constantly white; in vegetative hyphe having dense protoplasm that is 
full of minute granules; in conidiophores being attenuate toward tip; and 
in having hyaline spores. 

Mortierella isabellina Oud., Contrib. Fl. Myc. des Pays-Bas ser. 2, 19: 
875. 1901; Arch. Néerl. Sci. Nat. ser. 2, 7: 276. pl. 2, fig. I. 1902. 
Lendner, Les Mucorinées de la Suisse, 156-157. 1908. * 

Colonies zonate, at first white, then bright gray, finally isabel-colored 
(Sacc. Chromot. No. 8), somewhat rougher with age; vegetative hyphe 
dichotomously branched, continuous, with protoplasm equally dense; 
fertile hyphz erect, cylindrical, upward slightly more slender, continuous, 
120-200 high, hyaline, ending singly in sporangia; sporangia globose, 
12-15 in diameter, smooth, membrane hyaline; spores globose, smooth, 
solitary, almost hyaline, in mass very dilute pale yellow, 2—-5u in diameter; 
chlamydospores submerged in medium, spherical to elliptical, smooth, 
hyaline, membrane thin. 

Hab. Isolated from humous soil from Spanderswoud near Bussum, 
Holland, March, 1901, Koning. 

Differs from M. simplici in the color of the colonies when in state of 
active growth; in color and dimensions of spores (2-5 against rom), also 
in their enucleate condition. 

Mortierella humicola Oud., Contrib. Fl. Myc. des Pays-Bas ser. 2, 19: 
875. 1901; Arch. Néerl. Sci. Nat. ser. 2, '7: 276. pl. I, figs. I-3. 1902. 
Lendner, Les Mucorinées de la Suisse, 56. 1908. 

Colonies orbicular, nonlamellate, constantly snow-white; vegetative 
hyphz dichotomously branched, hyaline, continuous, everywhere with 
swellings, with protoplasm full of small granules; fertile hyphz perfectly 
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cylindrical. that is, not thickened toward the base nor attenuate toward 
the top, with protoplasm greatly vacuolated, 110-150 high, unbranched 
and ending singly in sporangia; sporangia globose, 20u in diameter, smooth, 
membrane hyaline; spores globose, smooth, up to 3u in diameter, hyaline, 
from variously nucleate to not at all guttulate. 

Hab. Isolated from humous soil from Spanderswoud near Bussum, 
Holland, March, 1901, Koning. 


Suborder Conidiophorae 
Family Chaetocladiaceae 


Cunninghamella elegans Lendner, Bul. Herb. Boissier ser. 2, 5: —. 1905; 
Les Mucorinées de la Suisse, 159-161. figs. 585-59. 1908. 

Mycelium white (very slightly ashen), of two kinds: the first, in contact 
with the substratum, is very compact and in old cultures it forms a cartilag- 
inous layer in which it takes on a pseudo-parenchymatous appearance; 
the other part, the aerial, is cottony; conidiophores erect, dichotomously 
branched, with or without septa; apex of conidiophore terminating in a 
very regular head; head round or slightly oval or pyriform, measuring as 
much as 60 in diameter, minutely verrucose. Below the terminal head 
is a branch or verticil of branches of variable number, each terminated by 
a round head of mean diameter 18-20; conidia variable in size and shape; 
those of the terminal head being larger, ovoid, minutely verrucose, 16 by 
12-14u (maximum 14 by 22u); those of the lateral heads smaller and 
more globular, 8-10, in diameter, in color very pale blue ashen, falling 
easily at maturity. 

Hab. From garden soil near Geneva, Switzerland, and Vuache, Savoie, 
Lendner. 

Family Saprolegniaceae 


Aphanomyces laevis de Bary, Jahrb. Wiss. Bot. 2: 179. 1860. Fischer, 
Rab. Krypt. Flora Abt. 4, 1:358. 1892. Humphrey, J. E., The Saproleg- 
niaceae of the United States with Notes on Other Species. Trans. Amer. 
Phil. Soc. Philadelphia 17: 128-129. 1892. 

Colonies thick, up to 1 cm. broad, very tender and inconspicuous, with 
long, unbranched, very weak and thin chief branches, which are only 
5-7m thick. Zoosporangia terminal, thread-like, often very long (up to 
2mm.), containing only one row of swarm spores (20-100, mostly 100, swarm 
spores), never or only seldom renewed by proliferation after the liberation 
of the swarm spores. Swarm spores relatively large, up to 20m long. 
Oogonia terminal on short lateral branches, globular, 25-35 in diameter, 
with entirely smooth membrane. Antheridia abundantly developed on 
all oogonia, large clavate-cylindric, on short branches of androgynous or 
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diclinous origin, sometimes even from the oogonial branch; oospores single, 
globular, concentric, 20-22 in diameter. 

Hab. Soil saprophyte, parasite on beet (Busse, Peters, Ulrich) and 
on decaying insects in water. 

Pythium de Baryanum Hesse, Inaug. Diss. Halle. pls. 1-2. 1874. 
Butler, Mem. Dept. Agr. India No. 5, 1: 86-91. 1907. 

Mycelium rather coarse, intra- and extramatrical. Hyphe large, 
branching irregular and free, septate in old cultures. Sporangia spherical 
or oval, chiefly extramatrical, terminal and intercalary; supporting hyphee 
usually emptied of their contents for a variable distance below the spo- 
rangium, and separated by septa from the full part of the hyphe and from 
the sporangium. Tube of discharge lateral, about the diameter of the 
sporangium in length. Proliferation is absent; conidia usually numerous, 
intra- and extramatrical, 15-254 in diameter, round oval, or somewhat 
irregular in shape and size in old cultures, may germinate at once but 
more usually do so after a short rest if transferred into fresh water. 
Oogonia usually numerous, intra- and extramatrical, sometimes formed 
very early in culture, 20-25 in diameter, spherical, terminal or intercalary. 
Antheridia up to 3 in number, from the same or another hypha as the 
oogonium, often formed close below the latter and not seldom hypogonal. 
Oospores 14—18y in diameter; not filling the oogonium, spherical, smooth, 
germinating after a rest of some months by a branching hypha. 

Hab. Saprophytic in soil, Europe, United States, Butler; Europe, Busse, 
Peters, and Ulrich. Parasitic on a number of seedling phanerogams 
and on prothallia of ferns and Equisetum, Europe, United States. 

Pythium intermedium de Bary, Bot. Ztg. 39: 554. pl. 5, figs. 14-16. 
1881.- Butler, Mem. Dept. Agr. India No. 5, 1: 6 and 96-99. 1907. 

Syn. Artotrogus intermedius (de Bary) Atk., New York (Cornell) Agr. Expt. Sta. 
Bul. 94: 247. pl. 2, figs. 10-25. 1895. 

Mycelium extra- and intramatrical, forming a regular fine haze around 
the substratum in water culture. Hyphz very numerous, up to 6y thick, 
regular, without intercalary swellings; branching often at right angles, 
sometimes dichotomous, more usually lateral. In old cultures septa, 
with a distinct double contour, are not uncommon. The tips of all 
free branches usually end in spores. They measure 18-24 in diameter 
and are normally arranged in chains. When ripe they fall off readily 
and can germinate immediately in fresh water. (For manner of formation 
and position of spores see Butler.) Spores in the chain spherical or pear- 
shaped. These may germinate as sporangia or as conidia. In young 
cultures, large numbers of sporangia occur and discharge zoospores on 
addition of fresh water. In older ones the conidia are the organs chiefly 
found. The tube of discharge is always short, about one half the diameter 
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of the sporangium. The conidia are often provided with thick walls, 
showing a distinct double contour Sexual organs have not been observed. 

Hab. Saprophytic in garden soil, Cork, Kew, Great Britain; Paris, 
Antibes, France; and Freiburg i. Br., Germany, Butler. Parasitic in 
prothallia of Equisetum, Todea, and Ceratopteris, Germany. Parasitic 
in fern prothallia (not further specified). Cornell University, New York 
State, U. S. A., Atkinson. 

Pythium vexans de Bary, Jour. Bot. 5: 119. 1876; Jour. Roy. Agr. 
Soc. England ser. 2, 7: 330. fig. 6. 1876; Bot. Ztg..30: 537. Dl. 5, eee 
3-7. 1881. Butler, Mem. Dept. Agr. India No. 5, 1: 91-94. pl. 5, figs. 
I-I0. 1907. 

The mycelium is slender, finer than that of P. de Baryanum Hesse or 
P. rostratum Butler, but resembling P. intermedium de Bary both in the 
thickness of the hyphe and the size of the thallus in water cultures. The 
branches of the secondary or tertiary order often extend far beyond the 
primary hyphe, tapering into very fine filaments at the ends. This 
character distinguishes this species from all others. 


Sporangia and conidia are developed on two- or three-days-old cultures. 


The former are rare. They occur both terminally and, more rarely, 
intercalarily, and are scarcely ever spherical or oval, but usually irregularly 
pear-shaped ovoid or subangular. The sporangial tube of discharge is 
short, and the zoospores are given only when the sporangia are sown 
immediately in fresh water. The sporangia and the conidia measure 
17-24m in diameter, averaging about 214. A second conidium is some- 
times budded off from the first by a continuation of growth before the 
first is cut off by its basal septum. There are irregular intercalary swell- 
ings from which one or more branches arise. 

The oogonia are 22-254 in diameter. They arise laterally usually 
on short branches from the main hyphae, or sessile on the latter. The 
oogonium is usually inserted on its stalk by a broad base. The anther- 
idia usually arise from the oogonial stalk and are sometimes hypogonal. 
The antheridial cell is club-shaped or rounded, and large in relation to 
the oogonium. Oospores free in the oogonium, 20-224 in diameter, 
smooth, round. 

Hab. Saprophytic in garden soil, Cork, Kew, Great Britain; Antibes, 
France, Butler. Saprophytic in potatoes, Germany, de Bary. 

Pythium proliferum de Bary, Jahrb. Wiss. Bot. 2: 182. pl. 21. 1860. 
Ward, H. M., Quart: Jour. Mic. Sci. n.s. 22: 497: pls. 34-35, figs. TI-eme 
1893. Dangeard, Recherches histologiques sur les Champignons. Le 
Botaniste 2: 123. pl. 6, figs. 39-48. 1890. Butler, The Genus Pythium 
and Some Chytridiaceae. Mem. Dept. Agr. India No. 5, 1: 76-77. pls. 


3-4, fig: T.) A9e7: 
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Mycelium, in water cultures, fine. Hyphe uniform, 4-5 broad, 
branching lateral and sporulating in young cultures; sporangia terminal, 
spherical, rarely oval, vacuolated, very variable in size, 30-58 in diameter, 
with short tube of discharge, rarely equaling one fourth of the diameter 
of the sporangium, placed in any position but usually opposite the stalk. 
After discharge, growth of the supporting hyphze occurs through the 
emptied sporangium or immediately below it laterally, new sporangia 
being formed within the empty sporangium, or beyond it, in the first 
case. Zoospores large, 3 to numerous; conidia unknown; oogonia within 
and outside the substratum, terminal or often intercalary, 19-36qu in 
diameter. Antheridia 1-3 or more from neighboring branches and less 
frequently from the oogonial stalk. Oospores spherical, 16-274 in 
diameter. Germination by a hypha after a rest of several months. 

Hab. Found on dead insects in water and on vegetable debris in the 
soil, Antibes, Calcutta, Dehra Dun, Butler. 

Pythium rostratum Butler, Mem. Dept. Agr. India No. 5, 1: 84-86. pl. 5, 
ies. I-22.) 12907: 

Mycelium in water cultures is large, often measuring 6 or even 8y in 

-diameter, tapering gradually at the ends, but never prolonged into fine 
filaments, with branches irregularly racemose. Sporangia either terminal 
or intercalary, being almost regularly spherical in the former case but often 
oval in the latter, average 28u in diameter, ranging from 23 to 34u. Zoo- 
spores are normally liberated while the sporangium remains attached to its 
bearing hypha. The tube of discharge is very large and broad, usually 
about equal to the diameter of the sporangium, usually lateral in position. 
Conidia are rarely as frequent as sporangia, and appear usually lateral. 
They resemble sporangia in all respects except the mode of germination. 
Oogonia intercalary or lateral, formed extramatrically, 214 in transveres 
diameter and rather more longitudinally. Antheridium generally single 
and usually arises from the hypha bearing the oogonium, sometimes 
reduced to a hypogonal cell or a short lateral process arising from a cell 
cut off immediately below the oogonium; the cell and process together 
forming the antheridium. Oospores spherical, smooth, average 21y, 
extremes 12 to 26. 

Hab. Saprophytic in garden soil, Antibes, France, Butler. 

Pythium monospermum Pringsh., Jahrb. Wiss. Bot. 1: 288. pl. 21, figs. 
PaO tess. Butler” Mem: Dept.Agr’ IndiasNo.ssy as 7i-73. pl. 2, 
fig. 2. 1907. (See Butler for synonymy and further references.) 

Mycelium forming a cloud around the substratum. Hyphe irregularly 
branched, up to 7u in diameter, often with numerous bud-like outgrowths 
laterally. Sporangia single or branched, zoospores from a few to 4o or 
more. Oogonia within and outside the substratum, terminal or intercalary 
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or formed in the lateral buds. Antheridia one or more, club-shaped, 
arising from the oogonial or from a distinct hypha. Oospore smooth, 
completely filling the oogonium, 12-154 in diameter. Germination takes 
place after a period of rest. 

Hab. Saprophytic in soil, Cork, Great Britain, Butler; on insects in 
water, Germany, Pringsheim, de Bary; Wahrlich, England, Ward; France, 
Dangeard. : 

Species of Ascomycetes 

Yeasts. Adametz found a red and a white yeast. These are described 
extensively by him. Adametz, Leopold. Untersuch. u. d. niederen Pilze 
der Ackerkrume. Inaug. Diss., 39-49. 1886. 

Saccharomyces glutinus Fres. Adametz, Untersuch. t.d.niederen Pilze 
der Ackerkrume. Inaug. Diss. 1886. 

On peptone gelatin forms rose-red colonies at 1o-12° C. after 9 days, 
white at 17-18° C. in 4 days; colonies about 0.5 mm. high and 2 mm. in 
diameter; mostly round, at first having a slimy appearance, later this is 
iost. No liquefaction of gelatin occurs, grows as well on solid as in fluid 
media, irrespective of acid or alkaline reaction. Under the microscope 
the cells are colorless, partly single, partly two or three connected, globose 
or oval, 3-5u in diameter, surrounded by a bright membrane; contents 
granular, sometimes with a central or sometimes with a peripheral vacuole, 
in which in the greater number of cases the characteristic red shimmer is 
to be seen without much heating. 

In 10 per cent sugar nutrient solution with temperature of 20-25° C. 
no fermentation is produced even after the course of 3-4 weeks. Reddish 
sediment is produced. The solution above becomes cloudy. Inverts 
cane sugar. (Description after Adametz.) 

Hab. Isolated from sandy and loamy soil, Germany, Adametz. 

Hansenia apiculata Lendner. Kohl, F. G., Die Hefepilze, 273-276. figs. 
30-372 1908. 

Syn. Saccharomyces apiculatus Rees. 

Celis usually lemon-shaped. If the nutrimental relations are unfavor- 
able, ovate or elongated cells dominate. Spore formation is unknown. 
It does not ferment maltose nor invert saccharose. In yeast water with 
Io per cent dextrose gives 4.3 per cent alcohol. 

Hab. Isolated from soil, Germany, Miiller-Thurgau. 

Saccharomycopsis capsularis Schoénning. Kohl, F. G., Die Hefepilze, 
279. fig. 40. 1908. 

Cells ovate or sausage-shaped. Typical mycelium formation with 
septa; cardinal points of budding, minimum under 5° C., optimum 25- 
28° C., maximum 38.2° C. Develops quickly a white, uneven, felt-like 
mat (kahmhaut) on the culture fluid; on solid media it forms a more or 
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less uneven white and felty growth; on wort-gelatin it takes on a chocolate- 
brown coloration after long standing. Characteristic is the velvet-like 
appearance of the culture on solid media. This is brought about by the 
numerous hyphe arising together to form coremia, on whose tips the 
budding cells become separated. 

Spores depressed globose, 3.5-84 in diameter, mostly four in a cell: 
with germination the exospore opens with usually two unequally great 
valves, which remain connected and often remain attached to the spore 
for a long time. The exospore with sulfuric and several other mineral 
acids takes on a rose coloration. Cardinal points for sporulation, min- 
imum 5-8° C., optimum 25-28° C., maximum 34.5-35° C. The spores 
possess a great resistance even against concentrated sulfuric acid. The 
yeast ferments dextrose, fructose, galactose, and maltose, not, however, 
saccharose and lactose. 

Hab. Found in the soil of a grass field in the northern Alps, Switzer- 
land. Kohl, 1. c. 

Willia saturnus Klécker. Kohl, F. G., Die Hefepilze, 285. fig. 43. 10908. 


‘ Syn. Saccharomyces saturnus Klécker. 

Cells globose or ellipsoidal, seldom elongated, mostly 4-6u long. The 
rapidly appearing mold membrane (kahmhaut) is white and wrinkled. 
The temperature limits for budding are, minimum 2—-4° C., maximum 35- 
37° C. Spores are more or less regularly lemon-shaped, with a border 
from tip to tip, which resembles a picture of Saturn — hence the name 
saturnus — about 3u long, with a strong refrangible globose body in the 
center. Cardinal points for sporulation, minimum 4-7° C., optimum on 
gypsum block 25° C., maximum 28-31° C. Ferments dextrose, fructose, 
raffinose, and saccharose; does not ferment maltose and lactose. 

Hab. Found in the soil of the Himalaya Mountains, also later this 
species or a very closely related species was found in Denmark and in 
Italy. Kohl, 1. c., 285. No mention is made as to who found the species 
in the soil. 

Willia anomala Hansen. Kohl, F. G., Die Hefepilze, 284. fig. 42. 1908. 


Syn. Saccharomyces anomala Hansen. 

Cells small, oval, occasionally elongated, external morphology resembles 
Torula more than Saccharomyces, vacuolate, with vacuole granules. 
Nucleus relatively small, 0.84. Nuclear membrane visible. In the course 
of development glycogen vacuoles arise either in the middle of the cell 
or at each pole. In beer wort, fermentation begins soon after inoculation 
as well with ordinary temperature as at 25° C. In the beginning of 
fermentation there is produced a matty gray mold-like membrane (kahm- 
haut). During fermentation the fluid becomes turbid and a plain 
odor of fruit ether is manifest. The temperature limits of budding are, 
.0.5-1° C. minimum, 37-38° C. maximum. 
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The spores are hat-like, with projecting borders on the edge of the base, 
diameter without border 2-34; spores 2-4 in a mother cell. On germi- 
nation the spore buds directly. Cardinal points for sporulation on the 
gypsum block are as follows: minimum 2.5-7.5° C., optimum 30° C., 
maximum 32-34° C. Spores are found in the mold membrane (kahm- 
haut) as well as in the sediment. 

Hab. Found in impure brewery yeasts in English and Belgium beers, 
on bran, marsh-mallow sap, in soil, on plums and other fruits. 

Chaetomium olivaceum Cooke & Ellis, Grev. 4: 96. 1876. Ellis and 
Everhart, North American Pyrenomycetes, 124. 1896. 

Perithecia gregarious, ovate-globose, about 
250u high by 200 broad, thickly and evenly 
clothed with soft granular roughened, flexuose, 
sparingly septate, simple greenish yellow hairs 
3-4m thick, without any very distinct apical tuft 
of coarser hairs, as is usual in most of the 
SU gi species. Asci oblong clavate p.sp. 35-40 by 12. 
Rees sa Sporidia crowded, globose, elliptical, apiculate at 

olivaceum Cooke & Ellis. each end, yellowish brown, 9-12 by 8—gu (mostly 

A, perithecium, x 60; B, : 

mature and immature 9 11 by 7-8), with one or more guttule. 

asci, x 236.6; C, asco- Hab. Isolated from oat field in July, 1910, near 

Spores, % 533-3 the College of Agriculture, Cornell University, 
Ithaca, N. Y., by the writer. Plant pathology herbarium No. 5,905. 

Pleurage verruculosis n. sp. 

Perithecia scattered or aggregated, sunken 
but becoming partly to entirely exposed at 
maturity, membranaceous to carbonaceous, black, 
opaque, 350-750 by 225-375mu, pyriform to 
subglobose, with straight or curved beak. 

Asci 4-spored, cylindrical, broadly rounded at 
apex and tapering below into a slender stipe, 
perforate, go-150 by 11-16u; paraphyses filiform, 
slightly tapering upward, longer than the asci, 
septate to articulate. 

Spores vertically uniseriate, long ovate when yg. 112—Pleurage ver- 
young to subglobose at maturity, obtusely pointed  ruculosis. A, _perithe- 

cium, x 60; B, asct, 
above and broadly rounded to truncate below, showing immature spores 
germ pore prominent, strongly tuberculate, ranging nd paraphyses, x 236.0; 
: . C, stages in maturation 
in color from hyaline when young through brown of ascospores, x 236.0 
to black at maturity, 12-14 by 16-18u, primary. 
appendage 6 to 8y and conic shortly after migration of protoplasm 
from below is completed and the septum is formed, at full maturity it 


Funcous FLORA OF THE SOIL 473 


becomes a shrunken hyaline appendage of 3-4u in length; secondary 
appendages entirely wanting. 

Hab. Soil from oat field July and August, 1910, Cornell University, 
Ithaca, N. Y., by the writer. Plant pathology herbarium No. 5,906. 

Peritheciis sparsis vel gregariis, pyriformis-subglobosis, immersis demum 
subliberis vel liberis, membranaceis-coriaceis, atris, opacis, ostiolo conico, 
recto, vel parum curvato; ascis 4-cellularibis, cylindraceis, apice rotun- 
datis, basim versus sensim attenuatis, perforatis, go-150 x 11—-16p, para- 
physibus ascos superantibus, filiformis, sursum attenuatis, articulatis; 
sporidiis uniseriatis, elongato-ovatis demum subglobosis, 1-nucleatis, 
tuberculatis, atrofuscis, 12-14 x 16-18u, candaque conica saepe curvula 
hyalina 6—8y long. 

Hab. In campus arabilis, Ithaca, N. Y. 

Differs from other species of the genus in the perforate ascus and the 
lack of secondary appendages. Distinctive characters: 4 spores, perforate 
ascus; spores tuberculate with primary appendages only. 

It is to be observed that this species is placed in the genus Pleurage 
rather than to form a new genus. This species has been cultivated for 
over one year on nutrient agar, soil solution agar, and straw plugs, and 
the above characters are found to be constant. 

The formation and development of the spores has been carefully 
studied. In all cases the primary appendage is formed as given by Griffiths 
(The North American Sordariaceae, 21. 1901). Iodin and eosin stains 
have been used to locate secondary appendages in alcoholic and aqueous 
mounts, but these have never been seen. 

Sporormia fasciculata n. sp. 

Perithecia scattered or aggregated in small clusters, sunken, with small 
papilliform beak projecting to the surface, later 
many become partly exposed, globose, thin mem- 
branaceous, inclined to be brittle, black, opaque, 
250-525m in diameter. 

Asci 8-spored, broad clavate, broadly rounding 
above and rapidly contracting just below spores to 
form along slender stipe, 45—60 by 16-30; stipe about 
two fifths the length of the ascus; paraphyses absent. pig. yy 3.—Sporormia 

Sporidia fasciculate, straight or very slightly fasciculata. A, pert- 

thecium, x60; B, ascus, 
curved, 4-celled, rounded at both ends, deeply  jposin ee cicatt 
constricted and easily separating, 25-30 by 4-7mu, arrangement of asco- 
ranging in color from hyaline when young through ee Seek a 
light brown to dark brown, opaque. 

Distinctive characters: large perithecia, spores fasciculate, paraphyses 
wanting. 
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Hab. Isolated from oat field soil, July, 1910, Cornell University, 
Ithaca, N. Y., by the writer. Plant pathology herbarium No. 5,907. 

Peritheciis sparsis vel cspitosis, 1mmersis, demum saepe subliberis, 
membranaceo-molliculis, fragilibus, atris, opacis, 250-5254 diameter; 
ostiolo papillulato, exserto; ascis octosporis, lato-clavatis, apice rotundatis, 
stipite elongato gracile, 45-60 x 16-30u; stipite 30-40 long, sine para- 
physibus; sporidiis fasciculatis, rectis vel parum curvatis, 3-septatis, 
curvulis utrinque, constrictis alte ad septum, facile secedentibus, initio 
hyalinis, demum atrofuscis, opacis. 

Hab. (in humus; Ithaca; Ns You Amer; bor 

Differs from S. minima in size and shape of ascus, larger perithecium, 
and fasciculate spores; from S. chrysospora in larger perithecium, in size 
of ascus, and in smaller spores arranged in fasciculate fashion. 

This fungus has been grown continuously for over one year on nutrient 
agar, soil solution agar, and straw plugs, without variation. Attempts 
have been made repeatedly to find paraphyses in young material by 
staining with iodin and eosin. None have been found. 


Species of Fungi Imperfecti 
Sphaeropsidales 


Chaetomella horrida Oud., Arch. Néerl. Sci. Nat. ser. 2, '7: 280-281. 
Die Wwe 2 192: 

Mycelium creeping, from white to darkish, branched, septate; pycnidia 
180 by 140m, superficial, scattered, ovate, without ostiole, brown (Sacc. 
Chromot. No. 9), in transmitted light dark brown, with setz on all sides; 
sete of the old pycnidia rising high, downward black and opaque, upward 
lighter, dark or dilute olive, septate, when young smooth, when old slightly 
roughened, once or many times dichotomously branched, ultimate branches - 
awl-shaped; spores broad elliptical, biconvex, commonly apiculate on both 
ends, very dilute steel-colored, 5.5—-7 by 3.5—4u; basidia toward the base 
dark, above hyaline, three times length of spores. 

Hab. Isolated from a piece of birch from humous soil of the wood 
called Spanderswoud, near Bussum, Holland, May 12, 1901, Koning. 

Apparently this species is near Ch. furcata’Cooke & Massee, Grev. 17: 
43. 1888; Sacc. Syll. Fung. 10: 270. The species differs by its ovoid, 
brown perithecia, by the apiculate, pale steel-colored, and much smaller 
spores (5.5—7 by 3.5—4u as compared with 10-11 by 8y). Fl 

Chaetomella tortilis Delacroix, Bul. Soc. Myc. France 7: 106. 1892. 
sacc. Syll. Fung. 10: 272. 1801. 4 

Pycnidia without ostioles, nearly semiglobose, gregarious, covered sae - 
sete, 140-1604 in diameter; seta tortuous, often curved to form hooks, 
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blunt, smooth, simple, septate, olive-brown, 300-350 by 4.s—su; spores 
partly lemon-like, partly cymbiform, apiculate at both ends, at first pale 
violet or steel-blue, finally dark violet or black, 1o-12 by 6-6.5u; basidia 
short, relatively thick, pale brown, either solitary or united in chaplets 
for the support of the spores. 

Hab. Isolated from piece of birch found in the humous soil of the 
woods called Spanderswoud near Bussum, Holland, May, 1001, 
Koning. 

Sphaeronema Fagi Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 281. pl. 9, 
er 1002. 

Pycnidia spherical, loosely surrounded by dark hairs, black, opaque, 
92-1404 in diameter, neck hollow, cylindrical, black, opaque, attenuate 
upward, formed from very thin dark hyphz s500-s4oyu high, base 23y, 
summit 7.64 in diameter; glebula of conidia hyaline, elliptical, 3-4 by 2u. 
After the liberation of the spores there remain very slender penicillium- 
like filaments at the summit of the neck. 

Hab. Isolated from the decaying leaves of Fagus sylvatica from the 
humous soil of Spanderswoud near Bussum, Holland, May, 1901, Koning. 


Hyphomycetes 
Mucedinaceae 


Sachsia albicans C. Bay, Sachsia ein neues Genus der Hefenahnlichen, 
nicht Sporentragenden, Pilze. Ber. Deut. Bot. 
Gesell. 12: 90-93. fig. —. 1894. 

Colony orbicular, dense, snow-white, raised, 
margin irregular, deeply crenate; mycelium 
hyaline, submerged and aerial; submerged my- 
celium consisting of yeast-lke cells usually 
swollen at both ends, constricted in the middle, 
occasionally pyriform, guttulate; guttulz through- 
out the cell 7-15 by 2-8. Aerial hyphz 26-86 
long by 2—-4y thick, often irregular in diameter, Fic. 114.—Sachsia albicans 
gradually attenuate toward tip, guttulate, with setae Pipa pa, 
yeast-like cells toward base. and branching, x 236.6; 

The original states that the mycelium gives off ie See hypha en- 
round, oval, or pyriform spores, similar to 
Mycoderma but distinguished from this genus in that short 
mycelial threads arise from the ceils or spores. Size of these spores 
is 0.6-4 by o.s—3u. The author further states that he had a culture 
which produced no spores and no such aggregations as described. Our 
culture so far has not been observed to produce the spores. The author 
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gives dimensions of yeast-like cells as 10-20 long by 2—-r1oy in diameter, 
and aerial hyphz 50-200n long by 2-10” wide. Our form, as already 
observed, does not quite agree with these measurements. 

Hab. Isolated from soil of oat field, July, 1910, Cornell University, 
Ithaca, N. Y., by the writer. 

Actinomyces No. 1076b Hagem, Einige Beobachtungen tber die Ver- 
breitung der Actinomycetes in der Natur. Vid.-Selsk. Skr. I, Math.- 
Naturv. Klasse No. 7, 202. 1910. 

Macroscopic appearance, only, is given and is as follows: Grows well 
at ordinary room temperature. Isolated from same soil and same sample 
as 1076a. It is distinguished from this by its dark gray colonies, with 
zonate aerial mycelium that is of a gray-white or frequently reddish 
white color. 

Hab. Isolated from forest soil, Norway, Hagem. 

Actinomyces No. 1076a Hagem, Einige Beobachtungen tber die Ver- 
breitung der Actinomycetes in der Natur. Vid.-Selsk. Skr. I, Math.- 
Naturv. Klasse No. 7, 202. Igio. 

Macroscopic appearance, only, is given and is as follows: Thrives 
rather well on wort-agar and at ordinary room temperature. The colonies 
are dirty wax-yellow and strongly folded, or plaited. Aerial mycelium 
does not form. 

Hab. Isolated from forest soil, Norway, Hagem. 

Actinomyces No. 1075 Hagem, Einige Beobachtungen tber die Ver- 
breitung der Actinomycetes in der Natur. Vid.-Selsk. Skr. I, Math.- 
Naturv. Klasse No. 7, 202. IgIo. 

Macroscopic appearance, only, is given and is as follows: Grows very 
well on wort-agar and only with ordinary temperature relations (ordinary 
room temperature or up to 20-25° C.). The colonies form great masses of 
dirty-gray aerial mycelium. Thrives well on filter paper to which has 
been added ammonium phosphate and inorganic nutrient salts. Digests 
and uses the cellulose of the filter paper. 

Hab. Isolated by A. E. Traaen from mud at the edge of a meadow 
(Schamm einer Uferweise). Hagem, l. c. 

Actinomyces No. 1074 Hagem, Einige Beobachtungen uber die Ver- 
breitung der Actinomycetes in der Natur. Vid.-Selsk. Skr. I, Math.- 
Naturv. Klasse No. 7, 202. Igi10. 

Macroscopic appearance, only, is given and is as follows: Grows very 
well on ordinary wort-agar (wiirzagar). The colonies are somewhat 
plaited, or folded, and form rich masses of gray-white aerial mycelium. 
This fungus thrives well at ordinary room temperature, and at blood 
heat germinates but poorly. 

Hab. Isolated twice from forest soil, Norway, Hagem. 
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Oospora lactis (Fres.) Sacc., Syll. Fung. 4:15. For synonymy and 
bibliography see Sacc. Syll. Fung. 20: 233. 1g11. (Compare Lindau, 
Rab. Krypt. Flora Abt. 8, 1:32. 1904-1907.) 

Colonies far-spreading, membranaceous, velvety, pure white, often 
becoming a thick covering over substratum; hyphze simple or branched, 
creeping or somewhat ascending, hyaline, of variable length and breadth, 
mostly 6-124 broad, breaking up into irregular pieces that are to be 
considered as spores; spores cylindrical to ovate, often also globose, or 
somewhat irregular in form, mostly 6-20 long. 

Hab. Isolated from garden soil, Copenhagen, Hansen; Germany, 
Adametz. 

Monilia humicola Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 286. pl. 20, 
figs. I-4. 1902. Lindau, Rab. Krypt. Flora Abt. 8, 1: 60. 1904-1907. 

Colonies orbicular, dense, at first nearly hyaline, later entirely green; 
sterile hyphz creeping, when young hyaline, consisting of alternating 
longer and shorter cells with granular protoplasm, when old green, con- 
sisting of cylindrical cells of equal length with homogenous protoplasm; 
conidiophores ascending or erect, yellow or green, closely septate, divided 
into cylindrical articulate cells that readily separate from each other, 
branched; branches alternate or nearly opposite, once or twice dichoto- 
mously divided; conidia in short chains, immature subglobose, mature 
ellipsoidal, both ends apiculate, greenish, 4-10 by 2—-5u. 

Hab. Isolated on gelatin from pulverized humous soil from woods 
called Spanderswoud near Bussum, Holland, March, 1901, Koning. 

Monilia fimicola Cost. et Matr., Rev. Gén. Bot. 6: 292. pl. 13, figs. 9-13. 
1894. Lindau, Rab. Krypt. Flora Abt. 8, 1:55. 1904-1907. 

Colonies far-spreading, powdery, white, occasionally with reddish 
glimmer, becoming gray with age; hyphe hyaline, septate, little branched, 
2—sp thick; conidiophore branches 4-5 together, arising from the hyphe 
in widely separated groups, irregularly branched, 50-100 long, sparsely 
septate, last branches of conidiophores which carry the conidial chains 
almost constantly about 254 long, at the tip somewhat attenuated and 
breaking up into conidial chains; conidia ellipsoidal, both ends somewhat 
flattened ai first, later rounded, hyaline, 6.5—8u long and 4.5—-5.3u broad. 

Hab. On mushroom beds, manure, straw, soil, and the like, in Paris. 
(Lindau, 1. c. ) No mention is made as to who found it on soil. 

Monilia geophila Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 286. pl. 19, 
fig. I. 1902. Lindau, Rab. Krypt. Flora Abt. 8,1: 56. 1904-1907. 

Colonies composed of loosely intertwined hyphez, yellowish white or 
ocher-yellow (Sacc. Chromot. 28 and 29); vegetative hyphe creeping, 
branched, sparsely septate, fertile hyphz ascending or erect, closely 
septate, toward the top either once or twice forked or irregularly branched: 
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branches few and short; chains of conidia one or two, emerging from the 
tip of the branch; conidia at first subglobose, afterward elliptical, pale 
yellow, 3-5 by 2-3». 

Hab. Isolated on gelatin from pulverized humous soil from woods 
called Spanderswoud near Bussum, Holland, March, 1901, Koning. 

Monilia Koningi Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 287. pl. 21, 
figs. I-4. 1902. Lindau, Rab. Krypt. Flora Abt. 8, 1: 59. 1904-1907. 

Colonies orbicular, subzonate, brownish rose; vegetative hyphz hyaline, 
4-sm thick, septate, dichotomously branched; conidiophores racemosely 
branched; branches basidia-like, 30-404 long, terminating in single 
conidial chains; conidia as many as 20 in a chain, subglobose, apiculate at 
superior end, smooth, 6-8 in diameter, brownish rose. 

Hab. Isolated on gelatin from pulverized humous soil from woods 
called Spanderswoud near Bussum, Holland, April, 1901, Koning. 

Monilia acremonium Delacr., Bul. Soc. Myc. France 13: 114. pl. 9, 
fig. C. 1897. Sacc. Syll. Fung. 14: 1041. 1899. Oudemans, Arch. Neéerl. 
Sci. Nat. ser. 2, 7: 285. pl. 18, fig. r. 1902; Nederl. Kruidk. Arch. ser. 
3, 2: 903. 1903. Lindau, Rab. Krypt. Flora Abt. 8, 1:55. 1904-1907. 

Colonies snow-white, slightly floccose; sterile hyphz creeping, hyaline, 
sparsely white, with oil drops, 4-5 thick; conidiophores ascending or 
erect, ordinarily united in bundles or even twisted, septate, divided above 
into one or more layers of forked branches, all terminated by chains of 
numerous conidia; conidia ovate-pyriform, on the base somewhat trun- 
cate, at tip ending in a round point, 12-15 by 8-10y, hyaline. 

Hab. On decaying paper in a laboratory in Paris, Delacroix; isolated 
from humous soil from the woods called Spanderswoud near Bussum, 
Holland, May, 1901, Koning. 

Monilia candida Bonord., Handb. Allg. Myk., 76. fig. 86. 1851. Sacc. 
Fung. Ital. pl. 851. 1881; Syll. Fung. 4: 32. 1886. Adametz, Unter- 
such. ti. d. niederen Pilze der Ackerkrume, 36-39. 1886. 

The form of the cells depends on the chemical composition, the reaction, 
and the state of aggregation of the substratum; for example, on peptone 
gelatin the fungus produces predominantly long septate hyphe, while on 
pieces of apple, yeast cells and short hyphal forms in almost similar 
amounts arise. Practically, only round yeast cells containing 2-3 vacuoles 
are produced in 10 per cent cane sugar solution, and these remain connected 
in chains or clusters. In general, on solid sugar-free and neutral or alka- 
line nutrient media, the tendency to form long cells predominates, while 
in fluid, sugar-rich, weak-acid nutrient media, the specific yeast character 
of round cells is predominant. On gelatin streaks short hyphe with 
septa are formed, as well as elliptical to cylindrical cells. The latter are 
4-5.su broad by s—rop long, the former (hyph) are of different lengths, 
with a width of 5-8u. 
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In a solution of requisite ash salts plus 0.5 per cent ammonium tartrate 
and 10 per cent cane sugar, test was made for inversion, of the sugar. 
Inversion took place. The yeast cells forming the membrane in this 
solution were round, 6-Su in diameter. Sediment consisted of different- 
length hyphal forms. (Description after Adametz.) 

Hab. Sandy and loamy soil, Germany, Adametz. 

Geotrichum candidum Link, Mag. Gesell. Naturf. Fr. Berlin 3: 1 
pl. 1, fig. 26. 1809. Sacc. Fung. Ital. pl. fas 1881; Syll. Fung. 4: 39. 


1886. Lindau, Rab. Krypt. Flora Abt. 8, 7: 1904-1907. 


Syn. Acrosporium candidum Spreng., Syst. 4: Be "ar. 
Botrytis geotricha Link, Spec. Plant. 1: 53. 1824 
Torula geotricha Corda, Sturm D. FI. Pilze 2: 73. rar 33- 1828. 
Sporotrichum laxum Mart., Fl. Erlang., 335. 1817. 


Colonies cushion-like, somewhat powdery, white; hyphe creeping, 
sparsely septate; conidiophores erect, short; conidia in chains, short 
cylindrical, truncate at both ends, 5—-roy long, 4u broad, hyaline. 

Hab. On barren soil, on bones and decaying paper, Germany, Lower 
Austria, Italy, and France, in summer and autumn. See Lindau, 1. c., for 
statement that fungus grows on barren soil. 

Cephalosporium acremonium Corda, Icon. Fung. 3: 11. pl. 2, fig. 29. 
1839. Fresenius, Beitr. 3: 94. pl. 11, figs. 59-63. 1863. Sacc. Fung. 
Ital. pl. 706. 1881; Sacc. Syll. Fung. 4: 56. 1886. Lindau, Verh. Bot. 
Ver. Brandenb. 45: 158. 1903; Rab. Krypt. Flora Abt. 8, 1: 103. 1904- 
1907. Oudemans, Arch. Néerl. Sci. Nat. ser. 2,7: 284. pl. 15, fig.I. 1902. 

Colonies orbicular, dense, floccose, at first white, later very light rose- 
colored; vegetative hyphe hyaline, sparsely septate, branched, very thin 
(2.5-3u thick); conidiophores erect, simple, arising as side branches from 
vegetative hyphe, unseptate, 40-60 by 3; conidia numerous, elliptical or 
oblong, straight or curved, nearly hyaline, 4 by 1-1.5u, borne singly at 
the apex of the conidiophore, but pressed to the side by the next pro- 
duced and adhering by means of slime, eventually resulting in a capitule, 
14-16mu in diameter and of very dilute rose-color. 

Hab. Isolated from humous soil, Holland, Koning. 

Cephalosporium humicola Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 28. 5 
pl. 16, fig. I. 1902. Lindau, Rab. Krypt. Flora Abt. 8, 1: 108. 1907. 

Colonies orbicular, floccose, at first white, later with ae margin and 
dilute rose-colored center; sterile hyphze branched, septate, hyaline, 3-5 
thick, intermixed with thicker, irregular segments of septate hyphz whose 
cells appear very much as chlamydospores; conidiophores erect, thin, 
100—200u high, unbranched, nonseptate, at the tip with a globose, 20-26y- 
in-diameter capitule of a very dilute rose-color; conidia conglutinate, 
globose, 2.3—-2.5u in diameter, almost hyaline. 

Hab. Isolated from pulverized humous soil from the woods called 
Spanderswoud near Bussum, Holland, March, 1901, Koning. 
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Cephalosporium Koningi Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 285. pl. 
17, fig. I. 1g02. Lindau, Rab. Krypt. Flora Abt. 8, 1: 108. 1904-1907. 

Colonies white; sterile hyphz creeping, branched, hyaline, nonseptate, 
with intercalary globose or fusiform chlamydospores; chlamydospores 
with foamy protoplasm, 12-15 by 6-12.54; conidiophores erect, con- 
tinuous, with smoky protoplasm, simple or branched, terminating singly 
with a globose, 25-35u-in-diameter glomerule of conidia that adhere 
closely and are destitute of a membrane; conidia globose, hyaline, con- 
tinuous, 5-10 in diameter. 

Hab. Isolated on gelatin from humous soil from woods called Span- 
derswoud near Bussum, Holland, April, 1901, Koning. 

Lindau, cited above, is of the opinion that this species belongs with the 
Mucoraceae on the grounds of the presence of chlamydospores, the lack of 
septa, and the loose coherence of the spores in the glomerule. 

Trichoderma Koningi Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 291. pl. 
31, figs. I-7. 1902. Lindau, Rab. Krypt. Flora Abt. 8, 1: 111. 1907. 

Colonies orbicular, floccose, at first white, 
later dotted or spotted with green, finally 
verdigris or light olive-green; vegetative 
hyphe hyaline, very sparsely septate, 
branched; branches alternate or opposite, 
each 1- or 2- or 3-forked, ultimate branches 
carrying the 8-1oy-in-diameter conidial 
head; conidia almost hyaline, ellipsoidal, 
3-4u long by 2.5-3u wide, destitute of 
mucus, soon separating. 

; : . , Hab. Isolated from humous soil from 
Fic. 115.— Trichoderma Koningi S d d B a Helene 

Oud. A, sporangiophore, show- “Pancerswou oe So Se 

ing method of branching and co-- June, 1901, Koning. Isolated repeatedly 

gH MOCO Hh FIA Ea il of plant-breeding plats, Cornell 

x 355; C, showing method of ‘TOM sol OF plan &P ’ 

branching of young hypha, x 355; University, Ithaca, N. Y., by the writer. 

D, showing old vacuolate hypha, Plant chal hechariumNo. - 

x 355 pathology he 0. 5,909. 


Trichoderma lignorum (Tode) Harz. 
Syn. Pyrenium lignorum @ vulgare Tode, Fungi Mecklenb. 1: 33. fl. 3, fig. 29. 
1790. 
ee ee lignorum Harz, Bul. Soc. Imp. Nat. Moscou, 44: 116. pl. 4, 
FRO, ite pin 
Mucor lignifragus Bul., Champ. pl. 504, fig. 17. 
Botrytis lignifraga DC., Fl. France 2: 70. 1805. 
Trichoderma viride Pers., Tent. Disp. Meth. Fung., 12. 1797. 
Trichoderma argenteum Pers., ined. apud Fries Syst. Myc. 3: 215. 1829. 
Trichoderma aeruginosum Link, in Mag. Gesell. Naturf. Fr. Berlin 7: 41. 
1816. 
Trichoderma intermedium Desm., Pl. Crypt. fas. 3: 122. 
Sphaeria olivacea Willd., Prodr. Fl. Berol., 416. 1787. Sacc. Syll. Fung. 4: 
59. 1886. Lindau, Rab. Krypt. Flora Abt. 8, 1: 110. 1904-1907. 
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Colonies orbicular, tufted, zonate, at first pure white, then later from 
the center toward the periphery gradually turning light green, finally 
becoming darker green, occasionally yellow- 
ish green; vegetative hyphe creeping, 
hyaline, septate, branched; conidiophores 
arising as side branches of the mycelium, 
ascending, nonseptate, di- or trichotomously 
branched; last branches clavate to lageni- 
form, 8-10 by 2.5u, supporting the 7—9y-in- 
diameter conidial head; conidia light green, = 


ha : : Fic. 116.—Trichoderma lignorum 
globose, 2.5~3™ in diameter. (Tode) Harz. <A, sporangio- 


Hab. Isolated constantly from soil about — phores, x 355; B, part of spo- 
Cornell University, Ithaca, N. Y., by the nen ERIE with conidial head, 
writer. Plant pathology herbarium No. 5,910. 

Corethropsis paradoxa Corda, Prachtflora, 1. pl. r. 1839; Flor. IIl. 
Muc. Eur., 1. pl. r. 1840. Sacc. Syll. Fung. 4: 62. 1886. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 118. figs. I-3. 1904-1907. 

Syn. Stachylidium paradoxum Bonord., Handb. Allg. Myk., 110. fig. 152. 1851. 

Hyphz whitish, united to form ascending bundles on base of which 
grow forth the septate di- or trichotomous conidiophores; conidiophores 
swollen at the summit, with obclavate sterigmata; conidia ovate, standing 
singly, hyaline. 

Hab. On soil near Prague, Corda. 

Aspergillus fumigatus Fres., Beitr. 81. pl. 10, figs. I-II. 1863. Sieben- 
mann, Die Schimmelmykosen, 5. pl. 1, figs. 3, 4, 6, 7. 1889. Schroeter, 
Schles. Krypt. Flora Pilze 2: 216. Sacc. Syll. Fung. 1:65. 1886. Weh- 
mer, Aspergillus, 70. pl. rz, No. 3; pl. 4, No. 3; 
pl. 5, figes2 2902, Lindau; Rab. Krypt: Flora 
Abts 8; Ps aags< fig. 2) 1904-1907: 

Colonies orbicular, at first light green, finally 
becoming very dark green; hyphe creeping, 
branched, septate, hyaline, 1.5-6u thick; conid- 
F Cc iophores 200—-4o00p high, 3.5—6mu thick, ascending, 
Fic. 117.—Aspergillus erect, hyaline, usually unbranched, uniseptate, 

fumigatus Fres. A,conid- toward the summit enlarging into a globose 

tophore and _ conidial é 5 : : ' 
head, x 236.6; B, globose Swelling of 10-204 in diameter; sterigmata cylin- 
ane a ee s drical to clavate, hyaline, 6-8 by 1.5—2y, simple, 

236.6; C, optical section Continuous; conidia broad ovate to perfectly 

of globose swelling, x globose, 2.5—-3.5u in diameter, smooth, catenulate, 

533-3 : 

chains short. 

Hab. Isolated from soil of plant-breeding experimental plats, Cornell 

University, Ithaca, N. Y., frequently, and from roots of pepper and of 


A 
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corn taken from soil in spring of 1911. Plant pathology herbarium 
No. 5,911. 

Differs from Lindau’s description only in slightly smaller heads and 
shorter (generally) sterigmata. 

Aspergillus globosus n. sp. 

Conidiophores singly or aggregated in tufts; tufts olive- 
green, attaining a maximum height of 0.7 mm., and 0.4 
mm. in diameter; conidiophores erect, septate, unbranched, 
250-350u high by 4.5-5.5u thick, terminating in a 
subglobose to broad obovate swelling; swelling closely be- 
set with branched sterigmata, 12-20 by 10-15u; primary 
sterigmata subglobose to broadly obovate, 5-6 by 4.5—5u, 
very easily separating from swelling when placed in mounts; 
secondary sterigmata 5—8u long by 1.4-1.6u broad; conidial 
head long obovate to cylindrical, 120-225 by 100—-190p; 
conidia globose, warty, tinged with green, 2-3 in diameter, 


Fic. 118.—As- ; : 
pergillus glo- 1 VeTY long chains. 
2 eae ph A, Hab. Isolated from pepper root that was removed from 
coniadtopnore 


and conidial 
fructtfica- 
tion, x 60; 
B, globose 
swelling of 
conidiophore, 
showing pri- 
mary and 
secondary 
sterigmata 
and spores, 
X 533-3 


soil from the plant-breeding experimental plats, Cornell 
University, Ithaca, N. Y., in March, 1911, after having 
remained in the soil all winter. Description made from 
fungus growing on sterilized straw plugs. Plant pathology 
herbarium No. 5,912. 

Differs from A. calyptratus in the smaller globose swell- 
ing, in having branched sterigmata, and in having warty 
spores. 

Conidiophoris  solitariis vel cespitosis; caespitibus 


virentibus, maximo 0.7 mm. altitudine, o.4 mm. diam. Conidiophoris 
erectis, septatis, simplicibus, 250-350 altitudine x 4.5-5.5u, apice in 
vesiculam, subglobosam ad lato-obovatam desinentibus; vesiculis cum 
sterigmatibus ramosis, 12-20 X 10-15; sterigmatibus primariis sub- 
globosis ad lato-obovatis 5-6 x 4.5-5mu, separabilibus facile ab vesiculis; 
sterigmatibus secundariis 5-8 x 1.4-1.6u; capitibus conidialibus, longo- 
obovatis ad  cylindricis, 120-225 x 100-1904; conidiis globosis, 
tuberculosis, virentibus, 2-34 diam., longe catenulatis. 

Hab. In radicibus hiemantibus Piperacearum. Ithaca, N. Y., Amer. 
bor. 
Differens ab A. calyptratus in vesiculis minoribus, sterigmatibus ramosis, 
et conidiis tuberculosis. 

Aspergillus glaucus (L.) Link, Sacc. Syll. Fung. 19: 118-119. 
For synonymy and bibliography see Lindau, Rab. Krypt. Flora Abt. 8, 
Di p25-127.) #1904 =L907 
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Conidial tufts when young bright green to verdigris green, later becoming 
darker, and finally becoming gray-green to gray-brown; hyphz hyaline, 
often in age yellow to brown, about 3y thick; conidiophores erect, un- 
branched, 1-2 mm. high, 14 or more thick, hyaline, beset with radiating, 
crowded, simple, short sterigmata that are 10-14 long by 5-7u thick; 
conidia in chains, globose or somewhat ovate, smooth, later mostly fine 
granular, mostly 7-10 in diameter, maximum I5uy. 

Hab. Isolated from soil, Germany, Adametz. 

Aspergillus terricola March, Rev. Myc. 15: ror. 1893. Sacc. Syll. 
Fuag. If: 592. 1895. Wehmer, Aspergillus, 125. 1901. De Wild. 
et Dur., Prodr. Fl. Belg. 1: 307. 1898. Lindau, Rab. Krypt. Flora 
Abt. 8, I: 147. 1904-1907. 

Sterile hyphe creeping, hyaline, 2-5u thick; conidiophores 7-10 thick; 
swelling rough, hyaline, 30-sou in diameter, closely beset with radiating 
sterigmata 12-15 long, 4-74 thick; conidia globose, amber-brown, very 
fine-spiny, separated by short hyaline isthmuses, in long chains. 

Hab. In humous soil near Brussels, Belgium. See Lindau, 1. c., for 
authority that fungus lives in humous soil. 

Aspergillus calyptratus Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 283. pl. 
13, fig. I. ig02. Lindau, Rab. Krypt. Flora Abt. 8, 1: 139. 1904-1907. 

Vegetative hyphe hyaline, branched, septate; fertile hyphze 200-3004 
high, strict or subflexuose, continuous, toward base hyaline, toward top 
dilute green, ending in an ellipsoidal’ or obpyriform swelling, 20-22 in 
diameter, concolorous; sterigmata very close, very numerous, cylindrical, 
acute, 6u long; conidia perfectly globose, smooth, grayish, 2.34 in diameter, 
in series of very long chains, which form a dark cylindrical body up to 
170m high. 

Hab. Isolated from a decaying piece of oak from humous soil from 
Spanderswoud near Bussum, Holland, May, 1901, Koning. 

Aspergillus Koningi Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 284. pl. 14, 
fig. I. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 899. 1903. Lindau, Rab. 
Krypt. Flora Abt. 8, 1: 147. 1907. 

Colonies cream-colored (Sacc. Chromot. No. 27); vegetative hyphe 
creeping, branched, septate, hyaline; conidiophores strict or curved, 
simple, nonseptate, hyaline, up to 4oou high, apex swollen to form a sub- 
globose, smooth, hyaline sphere of 16-204 in diameter; conidial head 
globose, up to 135m in diameter; sterigmata narrow clavate, hyaline, 
rounding at tip, simple, nonseptate, 8-10 by 2.54; conidia globose, cream- 
colored, 34 in diameter, smooth, catenulate. 

Hab. Isolated on gelatin media from humous soil from Spanders- 
woud near Bussum, Holland, June, 1901, Koning. Isolated from 
experimental plats of Plant-Breeding Department, Cornell University, 
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Ithaca, N. Y., September and December, 1910, and Jae ro1r. Plant 
pathology herbarium No. 5,913. 

The original gives the conidial head as being only 854 
in diameter. It is not uncommon to find it measuring 
1304 in diameter. Also, the conidiophores measure as 
high as 4goou. The original gives the mycelium as 
continuous, while it is sparsely septate. 

Penicillium chrysogenum Thom, Cultural Studies of 
Species of Penicillium. U.S. Dept. Agr., Bur. Anim. 
Indus. Bul. 118: 58-60. fig. 20. 1g10. 
eee i ees Cultivated in I5 per cent gelatin in distilled water, 15 

gillus Koningi per cent gelatin plus 3 per cent cane sugar in distilled 

poppe. one water, potato decoction plus 1.5 per cent agar, potato 
conidial head, x Gecoction plus 3 per cent cane sugar plus 1 per cent agar, 

i) er at first blue-green, becoming with age slate-gray in agar 

iophore, show- and gelatin without cane sugar, where sugar is added to 

ing sterigmata gelatin or agar the colonies do not become as gray as 

and spores, x 355 A : : E 

where sugar is omitted, broadly spreading in the 
substratum with a wide sterile white margin when young. Reverse 
of colony yellow-green. Conidiophores mostly arising separately, 1oo— 
250u high by 3-5 thick, with 1-3 alternate diverging branches bearing 
once or twice verticillate branchlets. Conidiiferous cells 7-10 by 2-3n, 
usually in verticils; conidia globose, 3—-5.5u in diameter. Colonies liquefy 
gelatin with alkaline reaction to litmus, and 
in gelatin and on potato plugs a lemon-yellow 
color. 

Hab. Isolated from soil of oat field, Cornell 
University, Ithaca, N. Y., July and August, 1910, 
by the writer. 

Writer’s culture data: 

Color.— Blue-green to slate-gray when old; 
reverse light yellowish green. In some media 
lemon-yellow; in others, none. 

Odor.— None. 

Fifteen per cent gelatin in water, good growth, 
lemon-yellow color in gelatin, liquefaction rapid, 

6-10 days, more or less rapid and complete in ap 120. en 
chrysogenum Thom. 

all gelatin media used, litmus reaction alkaline. Conidiophore, showing 

Potato agar, good growth, no yellow color. Ne Ine ene 2 

Potato plugs, good growth, potatoes become 

yellow. Raulin’s fluid, good growth, with age the under surface of mat 

near test tube assumes a purplish tint, no yellow in fluid. Cohn’s solution, 
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not as good growth as in Raulin’s fluid, solution becomes yellow. Lac- 
tose 3 per cent, slight growth, no coloration of media. Lactic acid 9 per 
cent, very slight growth. Glycerin 3 per cent, fair growth, no coloration 
in fluid. 

Penicillium geophilum Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 288. pl. 
25, figs. I-5. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 907. 1903. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 161. 1904-1907. 

Colonies orbicular, zonate; zones at first alternating light and dark 
green, later changing to white and bright green; vegetative hyphe creep- 
ing, branched, septate, hyaline, 4-8 thick; conidiophores erect, to 360u 
high by 6u thick, hyaline, remotely septate, at the summit with a verticil 
of usually 9 branches; branches lageniform, swollen at the tip, occasionally 
curved, 304 long, carrying very long conidial chains; conidia globose, 
bright green but appearing almost hyaline, smooth, 3-4 in diameter. 

Hab. Humous soil from woods called Spanderswoud near Bussum, 
Holland, March, 1901, Koning. 

Penicillium desciscens Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 288. fl. 
24, figs. I-5. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 907. 1903. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 162. 1904-1907. 

Colonies green-gray to blue-green, becoming zonate with 
age; mycelium branched, septate, hyaline, with age becom- 
ing guttulate, 2-44 thick; conidiophores 80-sooy high, 
hyaline, septate, generally with one or two side branches, 4 
with four to six 9-12y-long primary branches at the apex; 
each primary branch producing 4-6 basidia, which are 6—ou 


long; conidia ellipsoidal to globose, persisting in long chains 
in liquid mounts, 2.5—3.5u in diameter. 

Hab. Isolated from humous soil from Spanderswoud 
near Bussum, Holland, March, 1901, Koning; from oat 
field near Cornell University, Ithaca, N. Y., July and 
August, 1910, by the writer. 

While the fungus does not agree in all particulars 
with the original description of Oudemans, still in all 
probability our form is identical with his. 

Writer’s culture data. Cultures retained for 30 days: 


Fic. 121.— 
Penicillium 
desciscens 
Oud. A, 
conidiophore 
and conidial 
fructifica- 
tion, x 60; B, 
part of conid- 
tal fructifica- 
LON, X 533.3; 
C, spores, x 
ISSES 


On 15 per cent gelatin in distilled water, and on potato decoction plus 


1.5 per cent agar, colonies when young green-gray becoming brownish 
and zonate with age. Reverse of colonies yellowish green on 15 per cent 
gelatin in distilled water plus 3 per cent cane sugar and on potato decoc- 
tion plus 3 per cent cane sugar, plus 1 per cent agar, at first the colonies 
are blue-green, fading somewhat with age. Reverse of colonies yellowish 
green to red. Odor none. 
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Glycerin 3 per cent, slight growth but no fruit. Potato plugs, good 
growth, blue-green when young becoming gray-green above and with age 
assumes an orange-yellow coloration on the under surface of the mat. 
Lactose 3 per cent, same as with glycerine, slight floccose growth through- 
out medium. Raulin’s fluid, very heavy wrinkled mat that is pink at 
first before fruiting to any extent, during latter half of cultural period 
the fluid becomes deep wine-red. Cohn’s solution, gray when young, 
after 10 days mat becomes pink beneath, growth less than in Raulin’s. 
Lactic acid 0.9 per cent, slight growth. 

Penicillium silvaticum Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 280. pl. 
27, figs. I-g. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 908. 1903. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 167. 1904-1907. 

Colonies orbicular, light brown, nonzonate; vegetative hyphz creeping, 
branched, septate, hyaline, 1.3-6.6u thick; conidiophores erect, to 210u 
high, 2-3.3u thick, hyaline, septate, with a verticil of 5-8 branches 
on the summit; branches lageniform, inflated at the tip, 16-22y long; 
conidia emerging from the apex of the branch in very long (100—160y) 
chains, globose, light brown, smooth, 2-3 in diameter. 

Hab. Isolated from humous soil from woods called Spanderswoud 
near Bussum, Holland, March, 1901, Koning. 

Penicillium terrestre n. sp. 

Colonies round, yellowish green; sterile hyphe branched, septate, hyaline, 
2-6u thick; conidiophores 70-3754 high, 2-4 thick, 
hyaline, septate, toward the top with one or two 
primary side branches or bearing simply a verticil of 
usually 3 primary branches; primary side branches 
each have at the summit a verticil of 2-5 basidia, or 
occasionally the primary side branch may bear a 
secondary branch, both primary and secondary then 

as bearing at their summits 2-5 basidia in a verticil; 
=< =—= when only a verticil of primary branches is borne on 
ae ears Cees the summit, each bears 2-5 basidia; branches of the 

Conidiophores verticil 10-154 long, cylindrical; basidia 7-11 long, 

na eggs i 66 lageniform, conidia hyaline, globose, 2-3 in diameter, 

borne in long chains. 

Hab. Soil of plant-breeding plats, Cornell University, Ithaca, N. Y. 
Isolated very frequently during winter and spring, 1910-1911, by the 
writer. Plant pathology herbarium No. 5,916. 

Coloniis rotundis, luteo-viridibus; hyphis sterilibus ramosis, septatis, 
hyalinis, 2-64 diam.; conidiophoris 70-375 altitudine, 2-4 diam.,hyalinis, 
septatis, versus apicem 1-2 ramosis vel solum verticillatim ramos (plerum- 
que tres) ferentibus, ramosis primariis singulis apice 2-5 basidia verti- 
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cillatim ferentibus, vel interdum ramis primariis ramum secondarium 
ferentibus, tum ramis secondariis apice 2-5 basidia verticillatim ferenti- 
bus; cum solum rami primarii apice verticillatim feruntur, uterque 2-5 
basidia fert; ramis secundarius cylindricis, 10-15 longitudine; basidiis 
7-11m longitudine, lageniformis; conidiis hyalinis, globosis, 2-34 diam., 
longe catenulatis. 

Hab. In humis, Ithaca, N. Y., Amer. bor. 

Penicillium humicola (Oud.) emend. Arch. Néerl. Sci. Nat. ser. 2, 7: 
290. 1902. 

Colonies round, at first yellowish green in center, finally dark green, 
surrounded by yellow margin, which fades into white. Reverse of colony 
in media containing sugar, red; sterile hyphae branched, 4 9 
septate, yellowish green, 1-4m thick; conidiophores 110- 
20om high, 1-3.24 thick, hyaline, septate, either 3 
verticillate primary, 8-1oy-long, branches at tip, which 
produce at their tips 3 secondary branches 5~13m long, or 
varying from this to 3 primary branches, the side branches 
of which may produce 3 or 4 secondary branches, the 
center sometimes being dichotomous, the dichotomous 
branches produce at their tips 3 or 4 secondary branches, 
secondary branches flask-shaped; conidia yellowish green, 
globose, 2—4.5u4 in diameter, in short chains. 

This form varies from P. humicola in being larger in 
form, with less regularity in conidial fructification, and ae 
not having primary branches S-shaped or curved. ones Tastes 

Hab. Isolated constantly from Dunkirk clay loam humicola 
near College of Agriculture in plant-breeding grounds, pe toe 
Cornell University, Ithaca, N. Y., by the writer. and conidial 

Penicillium expansum (Link) Thom, Cultural Studies rane 2 
of Species of Penicillium. U.S. Dept. Agr., Bur. Anim. 

Indus, Bul: 118: 27-20: fig. Ir. 1910. 


Syn. Coremium glaucum Link, Observations, 19. Icones 5, fig. 3%. 1809. 
Floccaria glauca Grev., Scottish Flora. pl. 301, figs. I-4. 
Penicillium glaucum Link (in part), Spec. Plant. 6: 70. 1824. 
Coremium vulgare Corda (in part), Prachtflora, 54. pl. 25, espectaily figs. 3, 
Ue Ausig TOsenOn SO, 0nd oT, 
Possibly Penicillium elongatum Dierckx. 


Colonies on gelatin and potato agar green, becoming gray-green and 
slowly brown in several weeks (especially when exposed to light), floccose, 
with concentric zones tufted with short, loose, coremium-like aggregations 
of conidiophores, not over 1-2 mm. in height except in old cultures con- 
taining sugar, broadly spreading, with broad white margin in growing 
colonies. Reverse somewhat yellowish brown; conidiophores either very 
short lateral branches of aerial hyphz, or very long (1 mm. or more), 
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arising singly or grouped with others to form coremia. Conidial fructi- 
fication consists of the three main branches bearing verticils of branchlets 
supporting crowded whorls of conidiiferous cells 130-200 by 
50-60n at base in cultures without sugar, with sugar con- 
tinuing for some weeks to produce a great number of 
conidia that come to form masses perhaps 1 mm. in thick- 
ness, conidiiferous cells 8-10 by 2-3y; conidia elliptical to 
globose, 2 by 3.3m Or 3-3.4m, green, homogenous, persisting 
in chains when mounted. Colonies begin to liquefy gelatin 
by sixth day. 

Hab. Isolated quite generally from soil by the writer; 
Fic. 124.— from sandy and loamy soil, Germany, Adametz. 
sm ecpay, Amblyosporium echinulatum Oud., Arch. Néerl. Sci. Nat. 
sum (Link) Ser. 2,'7: 282. pl. II, fig. 1. 1902; Nederl. Kruidk. Arch. ser. 
ie 3,2: 759. 1902. Lindau, Rab. Krypt. Flora Abt. 8, 25 276, 
and conidial 1904-1907. 

1 es J nee Colonies orbicular, gray-green; vegetative hyphe hyaline, 

articulate, branched; fertile hyphz swollen at tip, up to 
20ou high, toward base hyaline, toward top with dilute gray-green 
branches; branches basidia-like, closely and repeatedly verticillate or 
spirally arranged, lageniform, continuous, 254 high; conidia catenulate, 
at first hyaline and globose, afterward dilute gray-green and ovoid 
or broad elliptical, truncate at ends, with an apiculus, very minutely 
spiny, continuous, 8-12 by 6-9gun. 

Hab. Isolated from pulverized humous soil from forest called Spanders- 
woud near Bussum, Holland, June, 1901, Koning. 

Monosporium acuminatum var. terrestre Sacc., Fung. Ital. pl. 868. 
1881; Syll. Fung. 4: 114. 1886. Lindau, Rab. Krypt. Flora Abt 8, 
I: 264. figs. I-3 on p. 262. 1904-1907. 

Colonies spreading, thin, white; conidiophores erect, sparsely septate, 
dendroidly branched; branches ascending, simple or branched, acute; 
conidia hyaline, oblong, acrogenous, 5-6 by 3u. 

Hab. On humous soil in Venice in September, Saccardo. 

Monosporium silvaticum Oud., Arch. Néerl. Sci. Nat. ser. 2, '7: 287. pl. 
22, figs. I-3. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 905. 1903. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 266. 1904-1907. 

Colonies orbicular, white; vegetative hyphe creeping, branched, contin- 
uous, hyaline; conidiophores erect, continuous, hyaline, dendroidly branched, 
with ultimate branches commonly two- rarely three-forked; conidia singly 
acrogenous at the apices of the branches, hyaline, obovate, 3 by 2y. 

-Hab. Isolated from pulverized humous soil from woods called Span- 
derswoud near Bussum, Holland, June, 1901, Koning. 
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Botrytis fulva Link, Spec. Plant. 13 58. 1824. Sacc. Fung. Ital. pl. 
696. 1881; Syll. Fung. 4: 123. 1886. Lindau, Rab. Krypt. Flora 
Abt. 8, 1: 280. 1904-1907. 

Syn. Sporotrichum fuluum Fries, Syst. Myc. 3: 418. 1832. 


Polyactis fulva Bonord., Handb. Allg. Myk., 115. figs. 128-159. 1851. 
Dematium ollare Pers., Syn., 697. 1801. 


Colonies in form of a stratum, rather thick, spreading, yellow-brown, 
consisting of thickly intertwined or cobwebby hyphz; conidiophores much 
branched ; conidia globose, 4—5.5 in diameter, with fine spines, yellow-brown. 

Hab. On moist earth, decaying sorghum culms, on stalks of Allium 
cepa, decaying branches of Salix pentandra and other broad-leaved woods, 
stumps, and so forth, in Germany, Poland, Italy, and France, in summer 
and autumn. See Lindau, 1. c., for statement that this species grows on 
moist soil. 

Botrytis dichotoma Corda, Icon. Fung. 1: 18. fig. 244. 1837. Sacc. Syll. 
Mune tacei2s.) 1oc0, We Wild: et, Dur., Prodr. Fl, Belg. 2: 312. 1808. 
Cavara, Atti Ist. Bot. Univ. Pavia 3: 343. pl. 26, figs. 20-23. Lindau, 


Rab. Krypt. Flora Abt. 8, 1: 281. 1904-1907. 
Syn. Campsotrichum dichotomum Bonord., Handb. Allg. Myk., 102. 1851. 


Colonies small, white with cinnamon-colored spots; conidiophores erect, 
closely forked, extreme branches blunt and slightly curved inward, hyaline, 
12-14 thick; conidia produced in great numbers in the form of a spiral, 
globose, often angled from lateral pressure, yellow-cinnamon brown. 

Hab. On decaying leaves and moist earth in Bohemia, Corda; near 
Pavia, Cavara; and in Belgium. See Lindau, 1. c., for authority that 
fungus grows on moist soil. 


Botrytis geophila Bonord. 
Syn. Polyactis geophila Bonord., Handb. Allg. Myk., 115. fig. 163. 1851. 
Botrytis geophila Sacc., Syll. Fung. 4: 125. 1886. Lindau, Rab. Krypt. 
Flora Abt. 8, 1: 282. 1904-1907. 


Colonies gray, delicate; conidiophores short, septate, almost hyaline, 
upward dichotomously branched, with short, blunt, forked end branches 
that appear as crutches; conidia small, globose, blackish. 

Hab. On moist soil in fir woods in Westphalia, Bonorden. 

Botrytis terrestris n. sp. 

Colonies at first white, later gray; sterile hyphe creeping, hyaline, 
branched, septate, 1.5-3u4 in diameter; conidiophores erect, ascending, 
septate, branched, 2—-3.5u in diameter, 50-200 high; primary and second- 
ary branches verticillate, dichotomous, or alternate; conidia produced 
on the ends of the branches, forming more or less compact triangular 
clusters that average 20-25u, obovate, somewhat angled, uniform 2.5—3 
by 3-4u, hyaline to light gray. Clusters of conidia separate very easily. 

Hab. Isolated from potato soil on experimental plats at North Cohoc- 
ton, N. Y., by the writer, May, 1911, and grown on soil solution agar, 
nutrient agar, and straw plugs. Plant pathology herbarium No. 5,919. 

23 
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Coloniis initio albis, deinde griseis; hyphis sterilibus repentibus, hyalinis, 
ramosis, septatis, 1.5-34 diam.; conidiophoris erectis v. assurgentibus, 
septatis, ramosis, 2-3.5u diam., 50-200 altitu- 
dine; ramis primariis et secundariis verticillatis, 
facientibus caespites densiores, confertiores et 
triangulos, 20-25, obovatis, aequabiles 2.5—3 x 3- 
4u, hyalinos v. griseos. Czespitibus conidialibus 
facile separabilibus. 

Hab. In humis, North Cohocton, N. Y., Amer. 
bor. 

Botrytis cinerea Pers., Tent. Disp. Meth. Fung., 
46. pl. 3, fig. 10. 1797; Syn., 690. 1801. Link, 
Spec. Plant. 1: 60. 1824. Fries, Syst. Myc. 
3: 396. 1832. Sacc. Syll. Fung. 4: 129. 1886. 
De Wild. et Dur., Prodr. Fl. Belg. 2: 312. 1808. 
Wehmer, Beitr. Kenntn. einh. Pilze, 2: 81. pl. 
3, figs. 12-14. 1895. Lindau, Verh. Bot. Ver. 
Brandenb. 47: 64. 1905; Rab. Krypt. Flora Abt. 
Fic. 125.—Botrytis terres- 8, 1: 284-290. 1904-1907. 

“a ae Gn eae Hg See Lindau, 1. c., for synonyms and further 

bibliography. 

Colonies diffuse, gray, gray-green, dark olive-green to brown-black, 
seldom brown or reddish green, dusted gray from the conidia, loose or 
dense, up to 2 mm. high; conidiophores erect, unbranched or seldom 
branched, septate, 11-23 thick, with blackish brown membrane, toward 
the summit almost hyaline, at the summit with several (3 and more) 
somewhat half-globose outgrowths (auswtichsen) from which the conidia 
are formed singly on very fine wart-like projections. The tip of the 
conidiophore grows between the outgrowths (warzen), whereby they 
become separated and placed laterally, occasionally in this position they 
still carry single conidia. The conidia stand so thickly on the projections 
(auswiichsen) that thick heads are produced which soon fall off, ovate or 
elliptical to almost globose, on the base finely apiculate, 9-12 (up to 15)u 
long and 6.5—10u broad, with almost hyaline, hardly brownish membrane. 

Hab. Cosmopolitan; on living, dying, or dead plant members; isolated 
from soil, Switzerland, Lendner. 

Botrytis epigaea Link, Spec. Plant. 1: 53. 1824. Oudemans, Nederl. 
Kruidk. Arch. ser. 4, 2: 248. 1884. Sacc. Syll. Fung. 4: 136. 1886. 
Lindau, Verh. Bot. Ver. Brandenb. 47: 65. 1905; Rab. Krypt. Flora 
Abt. 8, 1: 299. 1904-1907. 

Syn. Polyactis epigaea Bonord., Handb. Allg. Myk., 115. jig. r6z. 1851. 

Colonies far-spreading, floccose, at first. white, then yellowish-brown 
to red-brown; hyphz creeping, septate, r1-16u thick, with brownish, 
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thin, granulated membrane. From the principal hyphe are produced 
side branches that average 30-40 long; side branches are mostly without 
septa, with smooth, bright membrane, on the summit irregularly and slightly 
_ swollen and ending in a great number of wholly irregular, thin, 5—7u-long, 
hyaline projections (zahnen). The principal stem rarely ends similar to 
the side branches; conidia borne singly on the projections, globose, 3.5-5.54 
in diameter, hyaline, uniguttulate. 

Hab. On barren sandy soil in woods in Germany, Holland, Italy, 
France, and North America, in summer and autumn. 

var. rosea Sacc., Fung. Ital. pl. 689. 1881; Syll. Fung. 4: 136. 1886. 
Lindau, Rab. Krypt. Flora Abt. 8, 1: 300. 1904-1907. 


Syn. Hyphelia terrestris Fries, Syst. 3: 213. 1829. 
Trichoderma tuberculatum Pers., Obs. Myc. 1: 12. pl. 2, fig. 8. 1796. 
Trichoderma nemorosum Pers., Traite Champ. Comest. 1818. (cfr. Fries, 
i ey) 
Trichoderma laeve Schumach., Saell. 2: 236. 1803. 
Trichoderma varium Ehren., Sylv. Myc. Berol., 11. 1818. 


Colonies reddish; conidiophores standing compact, septate, branched or 
forked, clavate on the summit; conidia globose, 34 in diameter, borne 
on the points of the clavate branches. 

Hab. On soil in Germany, Austria, North Italy, Finland, and Siberia, 
summer and autumn. Lindau, l.c. 

Lindau considers this variety as superfluous because of the great vari- 
ation of the species. 


Botrytis purpureospadicea (Fuckel) Lindau. 
Syn. Hyphelia purpureospadicea Fuckel, Symb., 363. 1869. 
Botrytis purpureospadicea Sacc., Syll. Fung. 4: 121. 1886. Lindau, Rab. 
Krypt. Flora Abt. 8, 1: 305. 1904-1907. 

Colonies floccose, up to 5 cm. in diameter, brown-purple; conidiophores 
branched, 10-13 thick, nonseptate, finally falling and disappearing; 
conidia globose, dirty-rose, 54 in diameter, guttulate. 

Hab. On sandy soil between grass near Bundenheim in the Rhine 
Province (Rheingau), Fuckel. 

Lindau considers this an insufficiently known species. 

Verticillium terrestre (Link) Lindau. 


Syn. Stachylidium terrestre Link, Mag. Gesell. Naturf. Fr. Berlin 3:15. jig. ar. 
1809; Spec. Plant. 1: 78. 1824. Greville, Scot. Crypt. Fl. pl. 257. 1827. 
Chevallier, Fl. Gén. env. Paris, 1: 70. pl. 4, fig. 14. 1826. Fries, Syst. 
Myce. 3: 391. 1829. 

Botrytis terrestris Pers., Myc. Eur. 1: 38. 1822. Bomm. et Rouss., Fl. Myc. 
env. Brux., 274. 1884. Lambotte, Fl. Myc. Belg. 3: 230. 1880. 
Stachylidium candidum Grev., in Werner Trans. 4: 72. pl. 5, fig. 2. 1822. 
Verticillium terrestre Sacc., Syll. Fung. 4: 152. 1886. De Wild. et Dur., 
Prodr. Fl. Belg. 2: 316. 1898. Lindau, Rab. Krypt. Flora Abt. 8, 1: 320. 
1904-1907. 
Colonies white, consisting of thick, cobwebby, branched hyphe; conid- 


iophores erect, septate, upward with four associated branch whorls; 
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branches short-blunt, rarely again verticillately branched; conidia globose, 
soon falling. 

Hab. On barren soil and surrounding pieces of wood in Germany, 
Belgium, England, and Sweden. Lindau, 1. c. 

Acrostalagmus albus Preuss. var. varius n. var. 

Colonies effused, thin, subfloccose, white; vegetative hyphz hyaline, 
branched, septate, 2-3.5u; conidiophores creeping, ascending, or 
erect, branched, 15-75u high, 2-3.sm thick; ~ 
branches continuous, usually simple but occasion- 
ally ternately branched, verticillate, alternate 
toward apex, slightly curved, at the summit pro- 
ducing a cap or head of conidia, 15-36 by 2-3; 
verticils very frequently but 1, never more than 
3; cap globose, 3-124; conidia hyaline, oblong, 
variable in size, 2.8-9 by 1-4” mostly 3.3 by 
1.5. 

Hab. [Isolated from soil of plant-breeding plats, 
Cornell University, Ithaca, N. Y., and from potato 
tuber, March, 1911. Plant pathology herbarium 
Pic. 126.—A crostalag- No. 5,020. 

caus albus Preuss. ~ 

vir. varius. A,conid- | Varies from type in the shorter conidiophores, 

4 tai ea sree fewer verticils, branches being occasionally branched, 

B, same enlarged, x greater variation in size of cap of conidia and of 

533-35 C, spores, x contin: 

gs Ascrostalagmus cinnabarinus var. nana Oud., 
Arch. Néerl. Sci. Nat. ser. 2, 7: 282. pl. 10, fig. I. 1902. 

Colonies orbicular, orange (Sacc. Chromot. No. 21) mixed with red; 
vegetative hyphz branched, septate; fertile hyphze septate, with 2 or 
3 series of opposite unicellular branches; branches terminated by 3-rayed 
verticils, with each ray in the form of a ninepin (36—45u long) and serving 
2s the support of a glomerule of conidia; conidia ellipsoidal or oblong, 
vt vunding at both ends, 5-8 by 3-5u, united by a gelatinous liquid. All 
=arts of the plant are tinted with excessively weak rose. 

Hab. Isolated from pulverized humous soil from Spanderswoud near 
Mussum, Holland, September, 1901, Koning. 

The variety differs from the type in its smaller dimensions, its unicellular, 
¢ »posite, nonverticillate branches, which are divided into 3 instead of 
« rays. Its conidia, on the contrary, are much larger (5-8 by 3-5u as 
ozainst 3-4 by 1.5p). 

Spicaria silvatica Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 201. pl. 30, 
j 7s. I-4. 1902; Nederl. Kruidk. Arch. ser. 3, 2: g10. 1903. Lindau, 
ltab. Krypt. Flora Abt. 8, 1: 353. 1904-1907. 
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_ Colonies ortaccler. ght qray-gresa; vegetative byshe ceeming, hyeme. 


th: simple or forked at the tip with 3 vertidillstely placed, eviindrical. 
tz ica acti: Gatien, iss Seaps Tacos ee comin m lone 
cha a ee Ses ee 
gear Bussum, Holland, Jume, ror. Koniag. 

ee decebcos Ged. Arch. Néeril. Sci. Nat. ser. 2, y= 290. gil af, 
figs. 1-2. 1902. Limdan, Rah. Krypt. Flora Abt. 8, 22353. 3g07- 
Se syakne: a ee eee. septate, closely race- 
- comidiophores ascendimg, septate. smmple or branched; 
mc ie alias ane cieegle exasiomally toward the 
tips prodecimg short septate branches; end branches 2-5, veriicilaie, 
hee resembine stengemaia; comdia m lone chams, 
elipsoidal, hyaline, 3-4u m diameter. 

Hab. Isolated from bemoes sold from wood alked Spandersword 
 mear Bussum, Holland, June, 1901, Konme. 


ee ee ee tee 
Pemtclizum eiegous Cords, & ? S38. 
Ss ee ciar bank Feels file : ee en 1S5r. 


Spicarta elegeus Harz, Bul. Soc. Imp. a Mosca 46: 138 «2872. Sac 
Fong. Tral. al. S95. E381; Spill. Fung. 42966. 1838. Ondemans, Arch, Neer. 
Sci Nat. ser. 2, 7: 29m. gf 20, fies F2. oo2; Neder). Arodk. Arch =. 
3,2:900. 1903. Linda, Rab Krypt Flora Abt 822358 rgar-roeny- 


Colonies somewhat spreading, white, velvety; vegetative hyphe creep- 
ing, hyaline, septate; conidiophores erect, septate, with 2-4 amles of 
opposite or 3—4 verticillate branches; branches short, fusiform, each davaded 
at the tip into a verticill of 3 branchlets; branchlets lagemiform, swollen 
at the tip; conidia ovate-fusiform, united to form long chams, ¢-5 by 3.5-44, 
hyaline. 

Hab. On the inside of decaying fir hark in Bohemia, Cardia; on decay- 
ing willow branches in Vienna woods, von Héhnel; an a piece af decaying 
wood in humous soil near Bussum, Holland, Koning; on weed and hark 
in England; on decaying Fistulina in Venice, Saceardo; m summer and 
autumn. 

Spicaria simplicissima Oud., Nederl. Kmudk. Arch. ser. 3, 2: 763. 1903. 
Lindau, Rab. Krypt. Flora Abt 8, 8: 353. 1907. 

Colonies orbicular, with alternating nomes of cream-yellow and dirty 
gray, occasionally tones show tinge of violet; vegetative hyphe creeping, 
very thin, septate, hyaline, dichotomously branched; conidiophores erect, 
40m high, septate, hyaline, usually unbranched, at the most with a small 
Side branch, on the tip constantly producing three branchlets; branchlets 
nonseptate, 8-124 long, verticillate; conidia 2-3, in short chains, globose. 
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Hab. Isolated from humous soil from Bussum, Holland, September, 
1903, Koning; from soil of plant-breeding plats, Cornell University, 
Ithaca, N. Y., in November, 1910, and 
January, to11, also from potato tubers. 
Plant pathology herbarium No. 5,921. 

Naematogonium humicola Oud., Arch. 
Néerl. Sci. Nat. ser. 2, 7: 288. pl. 23, 
figs. I-3. 1902. Nederl. Kruidk. Arch. 
ser. °3, 2% 905. 1003.. Linda; 
Krypt. Flora Abt. 8, 1: 360. 1907. 

Colonies orbicular, velvety, at first 
white, later light green, finally cream- 
colored (Sacc. Chromot. No. 27); conidio- 
phores ascending, 2.2-3.3u4 thick, hyaline, 
Fic. 127.—Spicaria simplicissima aed atk een eae a gh 

Gud. A, conidiophores and conid- Cylindrical long cells alternating with 

tal fructification, x 236.6; B, same swollen, shorter, fertile cells; conidia 

enlarged, x 533.3; C, chlamydo- : : ; 

spores, % 533.3 sessile, globose, 3-4 in diameter, or 

ellipsoidal 3-6 by 2-4, almost hyaline. 

Hab. Isolated from pulverized humous soil from woods called Span- 
derswoud near Bussum, Holland, June, 1901, Koning. 

Trichothecium roseum Link, Mag. Gesell. Naturf. Fr. Berlin 3: 18. fig. 
27-9 “L300: 

Syn. Puccinia rosea Corda, Icon. Fung. 1: 6. fig. 98. 1837. 
Dactylium roseum Berk. Lambotte, Fl. Myc. Belg. 3: 244. 1880. 


Cephalothecitum roseum Corda, Icon. Fung. 2: 14. fig. 62. 1838. 
Cephalothecium candidum Bonord., Handb. Allg. Myk., 81. fig. 89. 1851. 


Colonies forming a powdery or velvety covering, wide-spreading, mold- 
like or cobwebby, at first white, later rose-red; vegetative hyphe septate, 
branched, 1.5-6u4; conidiophores erect, sparsely or 


nonseptate, mostly unbranched, 200-500 by 3-3.5y; | 
conidia acrogenous, produced singly one after the other, 

adhering to the upper part of the conidiophore to form Q 

a loose head, pyriform, two-celled, slightly constricted at if g 
septum, at first hyaline, later rose, 12-22 by 8-13uy. inc ios eee 


Hab. Isolated from soil of plant-breeding plats, — chothecium rose- 
also from oat field in autumn and spring, Cornell pp ie 
University, Ithaca, N. Y., 1910-1911, by the writer. conidia, x 236.6 
Plant pathology herbarium No. 5,922. 

Mycogone nigra (Morgan). 

Syn. Monotospora nigra Morgan, New North American Fungi. Jour. Cincinnati 
Soc. Nat. Hist. 18: 44. pl. 3, fig. 20. 1895. 


Colonies at first hyaline, later showing yellowish tint, and finally becom- 
ing black-brown and zonate. In rapidly growing colonies, the hyphe 
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near the margin are aerial as well as immersed and show a distinct yellow 
tint. Mycelium branched, septate, with numerous fertile branches bear- 
-ing a single spore at the apex, 2-4.5u4 thick; conidio- 
phores varying from scarcely none to a length of 30n, 
width 2-3.5u, ascending or erect; conidia uniseptate, 
upper cell dark brown, smooth, thick-walled, globose, 
12-15mé in diameter, lower cell hyaline to slightly 
colored, smooth, hemispherical, 8-10 by 9-12y. Inter- 
calary cells are often formed. Variations in which the 
lower cell is not cut off, and again when a second small 
cell is formed, occur in culture. All conidia may 
probably be considered as chlamydospores. 
Hab. Growing on old cornstalks, Preston, Ohio, 
Morgan; a very common form in soil. Isolated Z 
: : e Fic. 129.— Myco- 
repeatedly during fall, winter, and summer from “gone nigra (Mor- 
cultivated soil, Cornell University, Ithaca, N. Y., by 8a”). A, chlamy- 
; F dospore, x 2306.0; 
the writer. Plant pathology herbarium No. 5,923. Be conidiophores 
and conidia, x 


; 230.06; C, germi- 
Dematiaceae nating conidia, x 


Torula No. 7 Hansen. Kohl, F. G., Die Hefepilze, lee 
207. 1908. 

In wort, this species produces 1 vol. per cent alcohol, does not invert cane 
sugar. In yeast water containing 15 per cent dextrose, it produces s.3 vol. per 
cent alcohol. The temperature limits of growth are o.5° C. and 38-39° C. 

Hab. Found in soil beneath a grape vine, Hansen. Kohl, 1. c. 

Torula lucifuga Oud., Arch. Néerl. Sci. Nat. ser. 2,7: 294. pl. 36, figs. 1-4. 
1902; Nederl. Kruidk. Arch. ser. 3, 2: 916; Cat. Rais. Pays-Bas, so4. 
1904. Sacc. Syll. Fung. 18: 566. 1906. Lindau, Rab. Krypt. Flora 
dts Oy, F502. ~.FOQO7- 

Colonies orbicular, at first straw-colored, later with dark tints of many 
co'ors above (spotted), below olivaceous to black; vegetative hyphze 
creeping, hyaline, nonseptate, variously flexuose and curved, branched, 
submerged in media, at length with single, later with two or more closely 
lying, septa, which form the conidial chains; conidial chains soon becoming 
dark-colored; conidia globose, ellipsoidal, or oblong, dark- or light-colored, 
contents full of small vacuoles, 10-22 by 8—10u. 

Hab. Isolated from humous soil from woods called Spanderswoud 
near Bussum, Holland, September, 1901, Koning. 

Stachybotrys atra Corda, Icon. Fung. 1: 21. fig. 278 B. 1837; Anleit., 
an pl, 6 18,- figs. 5—8.. 2842.) acc: (oyllL, Fung. 4: 269: 1886. “De 
Wild. et Dur., Prodr. Fl. Belg. 2: 329. 1898. Lindau, Rab. Krypt. 
Flora Abt. 8, 1: 628. 1904-1907. 
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Colonies spreading, at first hyaline, becoming black with age, zonate 

in the center, margin entire; mycelium hyaline, septate, 5—-6u, with branches 
almost at right- angles, with oval, ellipsoidal, or globose 
chlamydospores up to 12m in diameter; articulate with age; 
conidiophores fuliginous near the apex, almost hyaline at 
the base, branched, septate, 65-754 high by 2-4y thick, 
slightly alternate toward apex, bearing on the summit a 
whorl of papillate basidia; basidia 10-12 by 4.5—sy; 
Fic. 130.— conidia single, smooth, ellipsoidal, usually with acute ends 
Ae and mostly with two oil drops, slightly colored when 
hypha with young to fuliginous and black when mature. 
chlamydo- ab. Isolated from arable soil, North Cohocton, N. Y., 
SPOTeES, —% : 3 
236.6; B, Summer, 1911, by the writer. Plant pathology herbarium 
speedigg No. 5.024 
basidial Stachybotrys cylindrospora n. sp. 
2 : a Cc. Colonies round, thin, diffuse, becoming finer with age; 
conidia, x Mycelium branched, septate, hyaline, o.5-3u; conidio- 
230.6 phores hyaline at base, fuliginous toward apex, branched, 
septate, attenuate toward tip, 40-65u high, bearing on the summit from 
3-9 sterigmata; sterigmata subclavate, with or without short papilla, 
8-11 by 4—-s5u; conidia borne singly, smooth, subcylindrical to sometimes 
ovate, 6-16 by 3.8-su, hyaline when young, becoming fuliginous and 
nearly opaque with age. 

Hab. Isolated from arable soil, North Cohocton, N. Y., August, rorr, 
by the writer. Plant pathology herbarium No. 5,925. 

Coloniis rotundis, tenuibus, effusis, nigrescantibus; mycelio ramoso, 
septato, hyalino, o.5—34; conidiophoris basi hyalinis, versus apicem fuli- 
gineis, ramosis, septatis, versus apicem attenuatis, 40-65 in altitudine, 
apice 3-9 sterigmata ferentibus; sterigmatibus  sub- 
clavulatis, cum vel sine papillula, 8-11 x 4-5; conidiis Q 
solitariis, levibus, subcylindricis vel ovatis, 6-16 x 3.8—5p, 0 : 
primum hyalinis, deinde fuligineis et demum fere opacis. 

Hab. In humis, North Cohocton, N. Y., Amer. bor. oS 

Hormodendrum Hordei Bruhne, in Zopf’s Beitr. 4: 1-42. 
pl. 9. 1894. z 

Colonies brown at maturity, circular, dense; mycelium Stachys ake 
brown, septate, branched, 3-6 thick; conidiophores simple, cylindrospora. 
septate, ascending or erect, 50-100; conidia various, some Mee 2 
cylindrical with ends rounded, truncate, or subattenuate, and conidia, 
others ellipsoidal, ovate, or subglobose, regular or some- ee De 
what angled, with age many become uniseptate and verrucose, 4-14 by 
3-5mu, Chains of conidia short. 
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Hab. Isolated from soil taken from oat field, Ithaca, N. Y., July, 1910, 
and experimental field in North Cohocton, N. Y., by the writer. Plant — 
pathology herbarium No. 5,926. 

The fungus has been cultivated on potato agar, gelatin, 
nutrient agar, and straw plugs. The conidiophores do not 
vary materially, and spores always show septa and are Q 
verrucose. Description is taken from fungus growing on B 
straw plugs, gelatin, and nutrient agar. G is) 
. Hormodendrum cladosporioides (Fres.) Sacc., Mich. 2? pre, 132.— 
ee nenee 

Syn. eee cladosporioides Fres., Beitr., 22. pl. 3, figs. 23-38. Brihne uM 


: ‘ ; conidiophore 
Colonies olivaceous, round, dense; mycelium branched, and conidia 


septate, with age becoming articulate and guttulate, 2-5u i ‘ eee a 
in diameter; conidiophores erect or ascending, branched, Jarged, x 800 
-too-200u4 high by 3-5mu in diameter, olivaceous, toward 

apex gradually attenuate, ultimate branches copiously dividing with 
predominant tendency to dichotomy, septate, articulate above; conidia 
cylindrical to broad oval, olivaceous, 3-6 by 2.5-3.6u, continuous or 
inferior ones rarely septate. 

Hab, Isolated from oat field; July, 1oxo, 
and from plant-breeding plats, Cornell University, 
Ithaca, N. Y., November and December, 1910; 
and repeatedly by the writer during summer, 
POLE eat NOKtme seonocton.: INE Y... irom, /te 
experimental potato plats. Plant pathology 
herbarium No. 5,927. 

Hormodendrum pallidum Oud., Arch. Neéerl. 
Bee ae) Oct Nat. Ser. 2, 7: 203. pl 34, figs. 1-3. “1002; 

Sacc. A, conidiophores Nederl. Kruidk. Arch. ser. 3, 2: 914. 1903; 

ee eat oe Gat. Rais. Pays-Bas, 506. 1904: Sacc. Syl 

nidiophore, and conidia, Fung. 18: 581. 19006. Lindau, Rab. Krypt. 

one inet articulate Mora Abt. 8, 1: 704. 1907. 

Colonies orbicular, gray (Sacc. Chromot. No. 
2), not plainly zonate; vegetative hyphez creeping, articulate, partly 
thin with homogenous protoplasm, partly thicker with foamy contents; 
conidiophores erect, very light gray, upward dendroidly branched; 
primary and even secondary branches decussate, each succeeding branch 
and branchlet shorter than preceding, consisting of single cells, con- 
stricted at septa so as to make separation very easy; ultimate 
articulations small and serving as conidia, variable in size, 12-20 


by 5-8y. 
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Hab. Humous soil from Spanderswoud near Bussum, Holland, June, 
1901, Koning. 

Bispora pusilla Sacc., Mich. 1: 78. 1877; Fung. Ital. pl. 2z. 1877; Syl. 
Fung. 4: 343. 1886. Oudemans, Arch. Néerl. Sci. Nat. ser. 2,'7: 292. pl. 
33, figs. I-2. 1902; Nederl. Kruidk. Arch. ser. 3, 2: 766. 1903. Lindau, 
Rab. Krypt. Flora Abt. 8, 1: 768. 1907. 

Colonies spreading, black; vegetative hyphz filamentous, partly sub- 
merged and partly superficial, brown-black, articulate; conidiophores 
erect, uniformly brown, with the exception of one or two cylindrical, 
short, and pale basal cells; conidia in simple or branched chains, elliptical, 
rounding at ends, rather thick-membraned, equally two-celled, not at 
all or slightly constricted at the septum, at first hyaline, then light brown, 
and finally dark brown, 9-12 by 4-5y. 

Hab. Isolated from piece of decaying wood in humous soil from Span- 
derswoud near Bussum, Holland, June, 1901, Koning; on decaying oak 
and willow from various places. 

Stemphylium botryosum Wallr., Fl. Cr., 300. 1831. Sacc. Syll. Fung. 


Ase S22.) TOa0. 


Syn. Urocladium botrytis Preuss., in Linnea 24: 111. 1851; Sturm Pilze 6: 83. pl. 
42. 1851. Oudemans, Arch. Néerl. Sci. Nat. ser. 2, 7: 293. pl. 35, figs. 
I-3. 1902. 


Colonies very dark, orbicular; vegetative hyphe creeping, very extended, 
thin, irregularly branched, at first hyaline, then becoming light brown 
and finally dark brown, septate, flexuose, more or less moniliform; 
branches ordinarily short, flexuose, simple or branched, hyaline or col- 
ored, more or less rough from the small abortive excrescences, simple or 
forked at the summit, and serving as support to the numerous conidia; 
conidia terminating the primary as well as the secondary branches, with 
short pedicel, sometimes nearly globose, sometimes elliptical or oblong, 
divided horizontally into 2-6 compartments of which one or several 
present a vertical or oblique septum, isabel-colored to brownish-black, 
25-40 by 16-20; surface of conidia with age finely dotted. 

Hab. Isolated from humous soil from woods called Spanderswoud 
near Bussum, Holland, September, 1901, Koning. 

Alternaria fasciculata Cooke & Ellis. 


Syn. Macrosporium chartarum Peck, Rpt. Bot., Rpt. New York State Museum 
25/393. lose 
Macrosporium fasciculatum C. & E., Grev. 6:6. pl. 96. 1877. 
Macrosporium Maydis C. & E., 1. c., 87. 
Macrosporium Tomato Cooke, Grev. 12: 32. 1883-1884. 


Conidiophores brown, erect or ascending, irregularly curved, solitary 
or ceespitose, septate, diameter uniform, 40-130 long by 3m wide; conidia 
dark brown, oblong ovate, minutely apiculate, 9-14u wide by 35-90" 
long, endochrome transversely 2-7 septate with usually several longi- 
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tudinal septa, the apical cell short or elongated into a straight, somewhat 


hyaline beak. 

Hab. Fruiting freely in pure cultures; on dead leaves 
and decaying vegetable matter of all kinds. Isolated from 
soil of oat field and plant-breeding plats, Cornell University, 
Ithaca, N. Y., by the writer. 

Alternaria humicola Oud., Arch. Néerl. 
2, 7: 202. pl. 32, figs. I-5. 10902. 

Colonies at maturity orbicular, black-green (Sacc. Chromot. 
No. 34); fertile hyphz well developed, hyaline, articulate, 
3-5é in diameter, racemosely branched; conidia poly- 
morphic, cylindrical, obclavate, oblong, lageniform, at first 


Sci. Nat. 


ser. 


hyaline, later honey-colored, thin, dark, finally black-green Fic. 134.— 

os : : : : Alternaria 
and fuliginous, variable in size, maximum 16 by 5o0yn, 3-7 Fascieuiane 
septate, muriform, in advanced age dense and very finely - eG io 
roughened, slightly or nonconstricted at septa. coniesenere 


Hab. Isolated from humous soil near Bussum, Holland, 
March, 1901, Koning. 


and conidial 
chain, <x 


230).0)) Br 
Stilbaceae conidia en- 
; p ; larged, x 
Stysanus difformis Oud., Arch. Néerl. Sci. Nat. ser. 2,7: 533.3 


200-207. pl. 20, figs. I-6. 1902. 

Creeping mycelium filamentous and hyaline; coremia gregarious, erect, 
dark olive, 2.5 mm. high by 120-220 broad, with unequal wavy or often 
flexuose surface, thickened toward the base, toward the top sometimes 
producing a !ateral branch, consisting of filiform, closely-united, septate 
hyphze, which are intense avellanate in color; capitulum as regards form 
comparable to a deformed pileus that is depressed and has its margin 
repand or slightly incised, of the same color as the stipe, consisting of 
slender, filiform, fertile, septate, once- or twice-dichotomously-branched 
hyphe, which are hyaline downward and avellanate olivaceous upward; 
branches septate, at the top producing the conidia; conidia globose or 
short elliptical, intense avellanate, 2.5-3u in diameter, united in chains. 

Hab. Found on decaying wood from humous soil of forest of Spanders- 
woud near Bussum, Holland, May, 1901, Koning. 

Tilachlidium humicola Oud., Arch. Néerl. Sci. Nat. ser. 2, 7: 297-208. 
pl. 12, figs. I-7. 1902. 

Tufts orbicular, snow-white, woody; primary threads ascending, cylin- 
drical, 35—40u thick, composed of very slender little fibrils (filaments) 
that are articulate, hyaline, and closely united, surrounded on every side 
by secondary basidiomorphic filaments; basidiomorphic filaments 4o—Sou 
high, diverging, simple, continuous, flexuose, arising from the primary 
threads, subclavate; capitula of conidia globose, terminal, 15-18 in 
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diameter, distended with gelatin, at length on drying becoming condensed; 
conidia light green, oblong or ovoid, 6-7 by 3-5u. 

Hab. Isolated from humous soil from forest of Spanderswoud 
near Bussum, Holland, May, 1901, Koning. 


SUMMARY 


The fungous flora of the soii is taken to consist of obligate saprophytes 
and facultative parasites. The former are by far the more abundant in 
the soil. 

Many facultative parasites can be directly isolated from the soil, as 
shown by the isolation of Colletotrichum sp., Fusarium sp., Macrosporium 
sp., Helminthosporium sp., by Beckwith; Pythium de Baryanum Hesse, 
by Butler; Rhizopus nigricans Ehren., by Hagem and by the writer; 
Trichoderma Koningt Oud., by Oudemans and by the writer; Trichoderma 
iignorum (Tode) Harz, Trichothecium roseum Link, Fusarium oxysporum 
Schlecht. (Fusarium orthoceras Appel), and Hormodendrum Hordei Bruhne, 
by the writer. 

Some facultative parasites are very widely distributed, as is shown by 
the isolation of Rhizopus nigricans Ehren., Trichoderma Koningi Oud., 
Pythium de Baryanum Hesse. All three species have been isolated in 
Kurope. The first two have been isolated by the writer at Ithaca, N. Y. 
The last-mentioned species is known to be generally distributed in the 
United States, although it has not been isolated. 

The isolation of soil fungi, because of specialization as to food, tempera- 
ture and moisture requirements, and aerobic or anaerobic conditions, 
requires different technic and media. 

A fungus should not be considered as belonging to the soil flora unless 
it has been directly isolated or has been shown under control experimen- 
tation to live in the soil. Control experimentation consists in growing 
a crop from absolutely clean seed in sterilized and nonsterilized soil, all 
other conditions being identical. This latter method of proof has shown, 
so far as the “‘ Wurzelbrand ”’ of sugar beets is concerned, that Phoma 
Betae Fr. winters on the seed balls and not in the soil, while Pythium de 
Daryanum Hesse and Aphanomyces laevis de Bary winter as saprophytes 
ia the soil and not on the seed balls. 

The history of the study of the fungous flora of the soil consists of two 
definite lines of study: one line consists of an isolation of soil forms in 
order to obtain a knowledge of the forms themselves prior to making 
biochemical studies, and also to obtain a knowledge of the habitat and the 
distribution of the species; the other line consists in obtaining a knowledge 
as to whether a facultative parasite does or does not live over winter in 
the soil. 
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Failure of the writer to isolate Rhizoctonia from Long Island soil that 
was growing a crop of diseased potatoes may be explained on either of 
the two following grounds: the fungus does not live as a saprophyte in the 
soil, but is carried over winter on the seed; or the fungus may have been 
overgrown in the plates by more rapidly growing species, such as some of 
the species of Mucor or Fusarium. Species of both genera were present 
in the plates. 

Soil three months after application of sulfur yielded the same _ species 
of fungi as did the soil that had had no such application. 

The taxonomic considerations include the presumable facultative para- 
sites of the soil, with references to literature but no descriptions; and the 
obligate saprophytes that have been isolated from the soil thus far, 
together with standard descriptions. The whole includes some one 
hundred and thirty-two species and varieties. 


CONCLUSION 


The need is urgent for a study of the fungi in soils generally recognized 
as sick to some particular crop, as well as of the relation of these fungi to 
crop rotations, fertilizers, and fungicides. Do not the debris of the crops 
in the rotation serve as excellent pabula for the fungi that produce the 
disease in question? Which crops are of this nature? What effect on 
the soil fungi results from the addition of various kinds of fertilizers? 
Is the application of fungicides such as sulfur effective in changing the 
fungous flora? If so, in what way? These are but a few of the questions 
that need elucidation. 

More should be known of those fungi generally recognized as facultative 
parasites. Are not some of the species carried over from year to year on 
or in the seed, or do they live as saprophytes in the soil during the winter? 
Too often it is said without the proper evidence, that a fungus is a soil 
organism. The ease with which error can be made is shown by the fact 
that, with the exception of the past two or three years, since 1895 Phoma 
Betae Fr. has been considered as living in the soil in sugar beet sections. 
It is now quite conclusively demonstrated to be carried over on the seed 
balls and not in the soil. It seems to the writer that if a more detailed 
and far-reaching study were made of this phase of the question, it would 
be far more remunerative in many instances than a study of the control 
alone, after fungi have made a sick soil. 
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FROSTS IN NEW YORK 
WiLrorp M. WILson 


Local topography, particularly with reference to elevation, slope, and 
proximity to large bodies of water, exerts so marked an influence on the 
climate of a place that in such a State as New York, with its mountains, 
valleys, lakes, and plateaus, any generalizations of climatic conditions 
that would be of value to the practical farmer become extremely difficult, 
if not impossible. -In some respect nearly every locality enjoys a climate 
of its own. This is true with regard to frosts in particular, for local 
topography undoubtedly influences the occurrence of frost to a greater 
degree than it does any other climatic element. The average temperature 
or rainfall of a place may be approximated very closely from the average 
temperature or rainfall of places some distance away; but where there is 
an appreciable variation in the topography, the frost records of one place 
cannot be regarded as an absolute guide for the frost conditions of another, 
although the distance between the places may be only a few miles. Every 
farmer has learned by experience that frost liability varies for even so 
small an area as his own farm. For this reason, it has been considered 
advisable to present the frost records for New York in much greater 
detail than has been attempted heretofore. 

Records of frost for several places in nearly every county are given 
in the tables at the end of the bulletin. If accepted with due 
regard to local topography (the effect of which will be pointed 
out in some detail further on) and in the light of practical experience, 
these records should enable the farmer to approximate very closely 
the frost liability of his own locality. No means has yet been 
devised that can be employed economically by the general farmer 
to protect large areas from frost; nevertheless, the sort of knowledge 
derived from the records has a distinct value, which lies in the fact that 
it makes possible the adjustment of the crop scheme to accord with the 
requirements of the climate. The frost liability of a place cannot be 
changed, because it is based on climate and climate does not change; but 
with a knowledge of the climate in respect to frost, varieties suitable to 
the locality may be selected and the time of planting and harvesting so 
regulated as to avoid risk of injury by frost, or at least to reduce the 
necessary risk to a minimum. 


MEANING OF THE TERM FROST 


Frost is defined commonly as the moisture of the air condensed at 
freezing temperatures on plants or other objects near the surface of the 
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earth. It is obvious, therefore, that the temperature of the surface on 
which frost forms must be at or below the freezing point. Since ice forms 
at a temperature of 32° F. and it is the formation of ice in the 
intercellular spaces of a plant that results in injury, the temperature of 
the plant thus becomes the determining factor, and not the appearance of 
any deposit of frost on its surface. When frost forms on a plant, it is 
good evidence, of course, that the exterior of the plant is at or below the 
freezing point of water; but if the temperature at which condensation of 
moisture in the air takes place is below freezing, as is frequently the case, 
ice may form in the intercellular spaces of the plant and destroy it without 
any deposit of frost appearing on its surface. For this reason, the term 
“frost ’’ as used in this bulletin is to be understood as signifying injurious 
temperatures without regard to any deposit of ice that may or may not 
have appeared on the exterior of plants or other objects. 


HOW OBSERVATIONS OF FROST ARE MADE 


It is the practice of observers connected with the United States Weather 
Bureau to record three degrees of frost—light, heavy, and killing. Alight 
frost is recorded when only the tenderest plants are injured; a heavy 
frost, when the injury is more marked and the hardier plants are damaged; 
and a killing frost, when the staple products of the region are injured 
severely or are killed. When no deposit of frost occurs and the tempera- 
ture of the air as indicated by the thermometer falls during the night to 
32° F., a killing frost is recorded also. The charts and _ tables 
presented herewith are based on records of killing frosts only. 

The records of frosts made at the regular Weather Bureau stations in 
the State — New York City, Albany, Canton, Syracuse, Oswego, Rochester, 
Buffalo, Ithaca, and Binghamton—represent to a considerable degree the 
conditions with respect to frost that obtain in those cities. 


FROSTS IN CITY AND COUNTRY 


It is well known that the air over cities, particularly on clear nights 
when frost is likely to occur, almost invariably is warmer than the air 
over the open country. A comparison of the minimum night tempera- 
tures in the city of St. Louis, Mo., with those at Forest Park, a suburb 
of St. Louis, for a period of five years shows that the air at night over the 
city averaged 4.6° warmer than that over the suburb. For the 
month of September the average difference at night was 9°. A 
similar comparison of observations made since 1882 at the United States 
Weather Bureau station in the city of Columbus, Ohio, and on the campus 
of Ohio State University, three miles distant, shows that the air six feet 
above ground at the university is 3.3° colder at night than that 
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over the city. Comparison of country and city temperaturesat many other 
places gives essentially the same results. 

The higher night temperatures of cities are attributed mainly to the 
heat given off from buildings and pavements, and to the effect of smoke 
from the many city fires, which collects over cities on quiet nights and, 
by retarding the escape of heat from the surface, tends to hold the air at 
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Fic. 135.—Maximum and minimum thermometers (Weather Bureau pattern). 
Price, mounted as shown, about $8 


a higher temperature than would obtain otherwise. For this reason, 
records of frost made in large cities cannot be regarded as a reliable guide 
to the occurrence of frost in the open country; and, while the records of 
frosts made in the cities of the State have been retained in the tables, 
they have been disregarded, for the most part, in making up the accom- 
panying charts. 


FROST IN THE OPEN COUNTRY 


The observations of frost and the temperatures recorded by cooperative 
observers of the Weather Bureau—who, in the main, are located in the 
open country or in small villages —— may be considered as representing 
very closely the conditions that obtain on the farm. 

The instruments used by cooperative observers are carefully stand- 
ardized and their exposure is as nearly uniform as possible. The ther- 
mometers——a maximum registering the highest temperature in each 
twenty-four hours, and a minimum registering the lowest —are exposed 
in shelters of standard construction so that the results are strictly com- 
parable. Generally, the thermometers are placed about four feet above 
ground, and their readings indicate the temperature of the air at that 
elevation. 

The practice of recording a killing frost when the air temperature at 
a height of four feet above ground falls during the night to 32° 
has been objected to on the ground that it does not represent the tem- 
perature of the air in contact with plants at the surface. This is true, 
but it may be pointed out also that the temperature of the air in contact 
with the plants does not represent the temperature within the inter- 
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cellular spaces, where injury from freezing occurs. Moreover, plants 
differ greatly in their ability to withstand cold, and a temperature that 
will destroy at one stage of the plant’s development may cause little or 
no injury at anotherstage. Again, injury may dependon other conditions. 
If the water that is abstracted from the cells by the process of freezing 
and that congeals in the intercellular spaces is again returned tothecells — 
that is, reabsorbed—as is sometimes the case, there 
will be little or no injury to the plant. This occurs 
when the process of thawing takes place very slowly. 
A cloudy morning or a cold rain after a frost is often 
the means of saving a crop by retarding the thaw- 
ing process. From the foregoing, it will be seen that 
it is very difficult, if not impossible, to select a critical 
or injurious temperature that will apply in all cases; 
and it is even more difficult to choose a place where 
such a temperature may be obtained. 

It is a common experience that vegetation at the 
surface is sometimes killed when the temperature of the 
air four feet above the surface remains above freezing; 
but rarely is there an absence of frost or of injurious 
temperature when the air temperature four feet above 
the surface falls to 32°. This is due to the fact that 
on clear, quiet nights when frost is likely to occur, the 
air at the surface is nearly always colder than it is a 
few feet above the surface. This difference may 
amount to as much as 10°, or even 15°, in as many 
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feet, but usually it is much less. 
greater on clear nights than on cloudy nights, for clouds 
act as a blanket and retard the escape of heat from the 
earth, thus tending to maintain the whole stratum of 
air between the earth and the clouds at a higher 
temperature than if no clouds were present. The 
difference is greater also on quiet nights, for winds mix 
the air, preventing the colder, heavier air from settling 
to the ground and thus maintaining the temperature 
more uniform. Hence, since the temperature at night 


usually increases from the surface upward to a certain limit, which is 
above the height attained by ordinary vegetation, it is obvious that 
freezing temperatures may occur at the surface when the air temperature 
four feet above is considerably above freezing, but rarely, if ever, will 
vegetation at the surface escape injury when the temperature at a height 
of four feet falls to 32°. 
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Moreover, the records of cooperative observers are made mostly from 
instruments located in shelters designed to screen the thermometers 
from the direct rays of the sun; but such shelters act also as a hindrance 
to radiation of heat, particularly on clear, quiet nights, so that shelter 
temperatures are somewhat higher on such nights than open-air tem- 
peratures. Professor Cox found that the average temperature of the air 
at night inside a shelter five inches above ground was about 3° 
higher than the outside air temperature at the same elevation. Therefore, 
it would seem that the practice of 
recording a_ killing frost when the 
temperature in the shelter at the height 
of the thermometers falls to the freezing 
point is justified. 

In this connection it may be pointed 
out that for tree fruits this practice can- 
not be justified on these grounds. In tree 
fruits the blossom is the point where \) 
injury occurs, and the blossom usually is V2, IN 
more than four feet above ground. Since We AM 
on frosty nights the temperature increases y 
with the elevation, a freezing temperature at " ae 
the height of the thermometers may not mn 
mean a critical temperature at the height of F'G- 137-— Thermometer shelter 

i f £ and rain gauge for cooperative 
the blossom. In considering the accom- observers 
panying frost data from the viewpoint of 
fruit culture, some allowance should be made for difference in temperature 
due to difference in elevation. Just how much allowance should be made 
in individual cases depends on the condition of the sky, the soil, and the 
wind; but when the sky is clear and there is little air movement, a shelter 
temperature of 30° should be considered critical at a height of 
ten to fifteen feet above the ground. 


EFFECT OF LARGE BODIES OF WATER ON FROST 


Under similiar conditions land warms and cools about five times as 
rapidly as does water. For this reason, the air over large bodies of 
water usually is cooler in the daytime and warmer at night than the air 
over adjacent lands. During the winter months the temperature of the 
water is lowered to such a point that seas and lakes remain comparatively 
cool throughout the spring and exert a twofold influence on the air 
temperature for a considerable distance inland: (1) the cold air from above 
the water tends to retard vegetation until the period of spring frosts has 
passed; (2) since the air over the water partakes of its temperature, which 
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is considerably above the freezing point during the period of spring frosts, 
it tends to hold the temperature of the air over adjacent lands, particularly 
at night, above the point of danger. In the fall the water gives off the 
large quantities of heat stored up during the warm summer months and 
thus wards off frosts. 
For these reasons, a location near a large body of water enjoys an ‘ 

immunity from frost not found in inland localities. Reference to the 
accompanying charts of the last killing frost in spring and the first in fall 
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Fic. 138.—Average number of days between the last frost in spring and the first in fall 


will make this clear. In New York the prevailing winds are from a west- 
erly direction, and for this reason the east side of a body of water is 
considered most favorable so far as freedom from frosts is concerned. 
The influence of a body of water also extends farthest on its east side, the 
Cistance depending mainly on the size of the body of water and on the 
stope of the land. The distance is greater for large bodies of water and 
for land that slopes gently away from the water. For example, the 
south shore of Lake Erie in New York rises abruptly from the water and 
the influence of the lake is appreciable for a distance of only a few miles 
inland; while the influence of Lake Michigan, because of the gentle slope 
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of its eastern shore, extends in some places probably halfway across the 
State of Michigan. 


EFFECT OF ELEVATION ON FROST FREQUENCY 


Every farmer knows that frost is less likely to occur at moderate 
elevations or on low hills than in low places, and what has been said 
regarding the increase in temperature at night from the surface upward 
might seem to afford a sufficient explanation of this fact. However, 
there are several causes that operate to give elevated lands a greater 
immunity from frost than adjacent valleys enjoy. A valley usually is 
shaded for a longer period, both in the morning and in the evening, than 
are the uplands, and therefore it goes into the night with a smaller store 
of heat with which to combat the frost. This, however, does not explain 
the immunity from frost on hillsides that face away from the sun for a 
large part of the day, which brings us to the consideration of the principle 
of air drainage. 

The cooling of the air at night begins at the surface, and when the 
layer of air in contact with the surface becomes cooler than the air 
about it, it also becomes heavier and begins to slide down the slopes for 
the same reason that water runs down hill. Hence, the cold air accu- 
mulates in the valleys. When it leaves the hilltops its place is taken by 
warmer air, which in turn is cooled by contact with the cold surface and, 
becoming heavier, starts on its journey to the valley. Thus, a gentle 
circulation is maintained throughout the night. Again, the stronger 
winds usually present on plateaus and hills tend to maintain a more 
uniform temperature by mixing the air and preventing its colder parts 
from settling to the surface. 

There are many striking examples of the effect of this draining of cold 
air away from the hills and its accumulation in the valleys. F. W. Stow, 
of the Royal Meteorological Society, mentions an instance of this character, 
which shows how remarkably clear-cut the line between frost and no 
frost sometimes is: 

At the end of May, 1894, there was a frost in the interior of England. 
After the frost, the ash trees in the valley bottoms were completely frost- 
bitten; those that grew somewhat higher up on the slopes were frost- 
bitten below their crowns, but the crowns were green; those that grew 
on still higher ground had their lower halves frozen, but the upper halves 
were green; while the ashes growing on the hills surrounding the valley 
were not injured in the slightest degree. 

Professor Howard, Secretary of the Missouri State Board of Horti- 
culture, calls attention to the fact that certain sections in that State 
nearly always escape injury from spring frosts. He instances the famous 


514 BULLETIN 316 


peach region about the town of Koshkonong, in Oregon county. George 
Reeder, of the United States Weather Bureau, after a careful study of the 
topography and climatic conditions, reaches the conclusion that the 
immunity of the orchards in that vicinity from frost results from drainage 
of the cold air away from the orchards, and, although the slope of the 
land is slight, it is sufficient to ward off frost. 

The famous regions known variously as “‘ thermal belts,” “ frostless 
zones,’ or ‘‘ verdant zones,’’ found in certain mountainous districts of 
North Carolina and elsewhere, result from air drainage. The verdant 
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Fic. 139.—Average date of last killing frost in spring 


zone in Macon county, North Carolina, in the valley of the Little Tennes- 
see River, was described by Silas McDowell in 1861. It lies between 
300 and 7oo feet above the valley floor, and the valley floor is about 
2,000 feet above sea level. The breadth of this zone is about 4oo feet. It 
follows up the smaller tributaries of the river, and in the higher valleys, 
where the valley floor is 3,900 feet above sea level, the verdant zone lies 
between 4,000 and 4,100 feet. It is said that within this zone frost never 
injures vegetation and the tenderest grapes never fail to produce abundant 
crops. A similiar zone is found in Polk county, North Carolina, on the 
flank of the mountain spur adjacent to the valleys of the Blue Ridge. 
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This phenomenon is easily explained; it is due mainly to the fact that 
the outlet and slope of the valley are not sufficient to carry off, as rapidly 
as it accumulates, the cold air that slides down the mountain sides. Thus, 
the depth of the cold air in the valley increases as the night goes on, for 
the same reason that water rises in and fills a valley when a dam is thrown 
across its outlet. Now the warmer air, being lighter, floats on the surface 
of the colder air that fills the valley, and, coming in contact with the 
surface of the mountain sides, yields up its heat to the vegetation and 
thus gives immunity from frost. The upper limit of the verdant zone 
probably depends on the strength of the wind and the general temperature 
of the free air. 

The effect of air drainage on frost conditions is often quite as marked 
where the differences in elevation are much less than in the foregoing 
examples. The so-called frost island, discovered by Winchell in the 
southeastern part of Michigan, is really the bottom of a depression into 
which the cold air settles. The surrounding elevated lands are much 
freer from frost, though the difference in elevation is small. 

The lesson to be learned ffom these facts is that tender crops 
which are liable to injury by frost should not be planted on low lands, 
particularly when there is no outlet through which the cold air may drain 
away. A low hill or a gently sloping hillside somewhat above the valley 
floor is to be preferred as a location for an orchard or a garden. Just 
how high one should go on the hillside can be determined usually by care- 
ful observation of frosts for a single season. So much depends on the 
lay of the land and the grade of the slope that no rule can be given which 
will apply in all cases. With due regard to the foregoing principles of 
air drainage, experience and careful observation are the best guides. 


EXPOSURE 


In the latitude of New York State, hillsides exposed toward the south are 
warmest; next come those facing east, then west, and finally north. Lia- 
bility to frost follows in the reverse order, being greatest on the north 
side. Itispointed out, however, that the fact that frostisless likely to occur 
with a southern exposure is not sufficient reason of itself for choosing the 
south side as alocation site for an orchard, for the higher temperature 
on that side brings the blossoms out at an earlier date than on the north 
side; hence, a frost may kill the crop on a southern slope before the budsona 
northern slope arein condition to beinjured. On the other hand, the argu- 
ment isadvanced that when the trees on both sides arein bloom, the greater 
amount of heat stored in the soil on the warmer side may be sufficient 
to ward off a frost that would kill the crop on the colder side. There 
are numerous observations to show the temperature of the air and soil 
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for the different exposures, but there arenone known to the writer that tend 
to show the comparative value of the various exposures with respect 
to injury from frost when the difference in date of blooming is considered. 

It appears that a majority of fruit growers in this State consider the 
northern exposure preferable, believing that the retarding of the date 
of blooming, due to the lower temperatures of the northern slope, more 
than compensates for the greater freedom from frost on the southern 
slope. 


Fic. 140.—Average date of first killing frost in fall 


EFFECT OF SOIL AND SOIL COVERING ON FROST 


In investigating the conditions under which frost occurred in the cran- 
berry districts of Wisconsin, the writer found that old cranberry bogs 
covered with a thick carpet of dried vines were much more liable to frost 
than were bogs more recently planted. It was believed that the thick 
covering of vines prevented a large part of the heat received from the sun 
during the daytime from reaching the soil, and, since but little heat was 
stored up by day, only feeble resistance was offered to the fall of tempera- 
ture at night. . 

In the Cape Cod cranberry marshes it is the practice to spread about 
half an inch of sand over the surface of the marshes each year, thus cover- 
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ing the dry vines and furnishing a reservoir for the storage of heat received 
by day against the low temperatures at night. 

Professor Cox made a series of observations on the temperature of the 
air Over peat and sanded bogs five inches above the surface at Cranmoor, 
Mather, and Berlin, Wis., of which he says: 

For two months the (night) temperature over the sanded bog averaged 
higher than over the peat bog, as follows: Cranmoor, 5.3°, Mather, 4.4°, 
and Berlin, 5.4°; the greatest daily difference was 11° at Cranmoor on 
August 30 and at Mather on September 15, and 19° at Berlin on August 
11. At no time did the minimum temperature over peat register higher 
than over sand at any one of the three stations. There were several 
dates, however, when there was no difference in the readings of the instru- 
ments over the peat and over the sand. This occurred invariably on 
cloudy nights when the temperature was high and there was no danger 
from frost. : 


Dewey A. Seeley, in investigating the effect of surface covering 
on temperature at Peoria, Ill., exposed four minimum thermometers as 
follows: No. 1, about half an inch below the surface of bare ground; 
No. 2, on the surface of bare ground; No. 3, half an inch below the surface 
of sod: No. 4, on the surface of sod. The four instruments were read 
on eighteen mornings after clear, quiet nights, also on thirteen afternoons 
when the weather was clear and the wind light. The results obtained were 
as follows: 


Average temperatures 

Morning Afternoon 

No. 1, half inch below bare ground............. Z0g1- 46.2° 
INo:\2) on/Surface of bare sround: . 5.0.0.0. 5.2. ihr ae 45.0 
Noms halranchobelow sod. 4. 22. ses ee. 36.2 47.9 
INamrimen SUTPACEOR SOG na 8 kate co Al 23.0 43.0 


Mr. Seeley calls attention to the fact that, although the soil under sod 
was warmest at night, its surface was coldest, the difference being sur- 
prisingly large, 12.3°, within the distance of about one inch between the two 
thermometers. This seems to indicate that comparatively little heat 
escapes through the sod covering at night, and that the loss of heat from 
the surface of the sod is very great. It is pointed out also that the tem- 
perature over sod was 3.4° below the temperature recorded over bare 
ground, indicating that the heat given off by the bare ground during the 
night was effective in raising the temperature of the air in contact with 
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the surface. Mr. Seeley also found that the temperature of the air over 
soil that had been tilled recently averaged about 2° higher than that 
over similar soil that had not been cultivated for some time, and suggests 
the advisability of thorough tillage as a measure tending to protect against 
the effect of frost. 

Professor Cox found that poorly drained cranberry bogs were much 
more liable to frost than those that were well drained, the average night 
temperature over poorly drained soils being 2.4° below that over the drier 
soils. Jn one instance the lack of proper drainage resulted in a total loss 
of the crop in the wet sections of the marsh, where the temperature fell 
to 27.3°; while in the drier sections the berries were unharmed, the lowest 
temperature being 35.8°. The relatively low temperatures over wet soils 
undoubtedly are due to excessive evaporation during the daytime, which 
uses up heat that over drier ground would go to raise the temperature 
of the soil, so that when night comes there is little heat in the soil to resist 
the fall in temperature. 

The foregoing facts seem to show very clearly that the farmer who gives 
attention to proper cultivation and drainage will obtain not only the 
advantage of larger yields, but a certain immunity from frost as well. 


FROST WARNINGS ISSUED BY THE UNITED STATES WEATHER BUREAU 


It is entirely possible to forecast the occurrence of frost with a reason- 
able degree of accuracy twelve to twenty-four hours in advance. It is 
possible, also, to protect from frost to a limited degree. Nevertheless, 
so far as the general farmer is concerned, unless he is prepared to protect 
his crops when frost comes, frost warnings, however accurate, are of no 
practical value to him. 

Modern methods of protection, while eminently practical, involve a 
considerable outlay of time and money, and in general farming the area 
to be protected is so large that the expense in practice is prohibitive. How- 
ever, there are occasions when a warning of frost twenty-four hours in 
advance can be used to considerable advantage. In the sugar districts 
of Louisiana it is desirable that the cane remain standing as long as pos- 
sible, because of the rapid increase of its sugar content toward the time 
of maturity. However, it must be cut before frost or there is great loss. 
It is the practice of the cane growers to make everything ready, and when 
a warning that frost threatens is received large quantities of cane are cut 
in a single day. 

The writer knows of several instances when farmers in Wisconsin made 
a similar use of the frost warnings of the Weather Bureau and cut large 
acreages of corn, thus saving it from injury. It would seem that in a 
State like New York, where the season is none too long to mature corn 


Frosts In New YorK 519 


and where every additional day that the crop stands increases its feed 
value, and with machinery in general use by which a large acreage may be 
cut in a few hours, warnings of frost might be used to great advantage. 

Again, the farm orchard and garden usually are small in area and the 
cost of their protection by some of the simpler methods described further 
on would be slight compared with the returns from protection for a single 
night at a critical time. 

Frost warnings are issued by the United States Weather Bureau 
generally about 1oa.m. eastern time. Occasionally, when conditions seem 
to warrant it, they are issued at other hours. The warnings are tele- 
graphed to telephone exchanges, which will give the information to their 
patrons; so that almost any farmer who has a telephone may get the warn- 
ings by calling his exchange at 11 a. m. or shortly after. The warnings 
are distributed by mail, also, and are published in the newspapers. 

It must be remembered that these warnings are general in character 
and cover a large territory. They apply to the average conditions over 
the territory and not specifically to the individual farm, which, because 
of its topography or the condition of the soil, may vary greatly from the 
general average in its liability to frost. Hence, the farmer who expects 
to obtain the greatest benefit from the warnings should accept them as 
applying generally to his vicinity, and should make such modification 
in their application to his own farm as a careful and intelligent study of 


local conditions seems to warrant. 


FORECASTING FROST FROM LOCAL OBSERVATIONS 


In the present state of knowledge it is hardly possible for one, no matter 
how well versed in the science of the weather he may be, to forecast frost 
with a fair degree of accuracy twenty-four hours in advance from observa- 
tions made at a single place. - The frost warnings issued by the United 
States Weather Bureau are based on several hundred observations taken 
in all parts of the United Statesandin Canada. However, local observa- 
tions are indispensable to an intelligent use of the general warnings and 
may be made the basis of a fairly accurate judgment for a shorter 
period than twenty-four hours. Assuming that it is the season when 
frosts are likely to occur, the points to be considered, aside from local 
topography, are as follows: 

Character of the preceding weather 

State of the sky, whether cloudy or clear 
Direction and force of the wind 

Trend of the temperature 

Atmospheric pressure 
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Preceding weather 


The character of the preceding weather is important because damaging 
frosts often follow an abnormally warm period. The weather moves over 
the country from west to east in somewhat irregular, but nevertheless 
well-defined, waves. Hence, there is a strong tendency for extremes to 
follow each other, and such extremes are often disastrous in their effects. 
A light frost, particularly in spring, following an unusually warm period 
often will cause more damage than a severer frost preceded by cooler 
weather, because the warm weather forces out the blossoms prematurely 
and renders them more susceptible to injury. While an unusually warm 
period does not mean always that frost will follow, yet the fact that most 
frosts do follow such periods should be regarded as sufficient warning that 
frost is likely to occur. 

State of the sky 

Frost is not likely to occur when the sky is overcast because the heat 
given off by the earth at night does not penetrate the clouds easily and is 
practically all retained in the air below them, which therefore remains 
at a comparatively high temperature. Even a hazy condition of the sky, 
or the thinnest cirrus clouds, have an appreciable effect in retarding 
the fall of temperature at the surface. But on clear nights the heat escap- 
ing from the earth passes away quickly, almost without hindrance, far 
beyond the limits of the atmosphere. Hence, the fall of temperature 
at the surface is rapid and, unless the earth has a vast store of heat, frost 
is likely to occur. 


Direction and force of the wind 

The direction of the wind is a reliable indication of the approach of 
colder weather. If, after a day or two of warm southerly winds and 
possibly rain, the wind changes to the southwest or west, it is an almost 
unfailing indication that the warm spell is over, and it is well to watch 
closely the conditions that follow, particularly if there are signs of clear- 
ing weather. Occasionally, a frost follows when the wind backs from 
east or northeast to north or northwest. In either case, the conditions 
to be looked for as soon as the wind changes are falling temperature, 
decreasing wind, and a clear sky. Frost is not likely to occur unless the 
air becomes quiet and the sky clear, for wind prevents the accumulation 
of the colder air at the surface. 


Trend of the temperature 


The rate of fall in temperature during the late afternoon or early even- 
ing is a good indication of the lowest temperature that will be reached 
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during the night. For example, a temperature of 40° at about 6 p. m., 
with a clear sky and light wind, is considered critical; particularly is this 
the case if the rate of fall approximates 1° for each two hours, which, if 
continuous — as would be likely with a clear sky and light wind — would 
bring the temperature close to the freezing point by early morning. A 
fall in temperature of 2° per hour would indicate frost, even with the 
temperature considerably above 40° in the late afternoon. 


Atmospheric pressure 

The rate of change in the pressure of the atmosphere as indicated by 
the barometer is of some assistance in forecasting frost. The actual 
stage of the pressure, whether above or below normal, is not important, 
except that a warm period with unusually low pressure is likely to be 
followed by the opposite extreme. The important factor is the rate 
of change. If the pressure is increasing rapidly, as indicated by a rapid 
rise in the bargmeter, it is a good indication that the cold period or cold 
wave is approaching rapidly. The change in pressure usually precedes 
by a short interval the change in direction of the wind, because the wind 
depends on the pressure; but one will have to watch the barometer very 
closely to gain much advantage over the indications afforded by the 
direction and force of the wind. 


THE EVENING DEW-POINT AS A GUIDE TO THE MINIMUM TEMPERATURE 
OF THE FOLLOWING NIGHT 

Recently there has been considerable discussion as to the value of the 

evening dew-point as indicating the probable fall in temperature during 


Fic. 141.—Psychrometer for obtaining the dew point and the relative 
humidity (percentage of moisture in the atmosphere). The bulb of 
one thermometer (wet bulb) is covered with thin cloth, which is satu- 
rated with water when observation is made. The instrument ts then 
whirled for a minute or two and a reading of both thermometers 
made. The greater the difference in the readings, the drier the air 
and the lower the dew point. The relative humidity and dew point are 
found by reference to tables that accompany the instrument. Price, $4 to $60 


the ensuing night, and in order to gain a clear understanding of this question 
it seems necessary to review briefly the subject of atmospheric moisture 
and the principles involved. 

24 
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Thereis always more or less moisture in the airin the form of vapor. The 
moisture gets into the air because the heat of the sun isalways changing the 
water on the earth into vapor. To change a pint of water into vapor 
requires a little more heat than would raise the temperature of five pints 
of water from the freezing to the boiling point. Conversely, the vapor 
in the air always may be changed again into water if the temperature 
be sufficiently lowered, and when so changed the heat used originally 
to evaporate the water isreleased, or ‘‘liberated,’”’ and becomes available to 
warm the air, just as addition of heat from any outside source may do. 

The dew point is the temperature at which the change from vapor to 
water begins, and is, therefore, the temperature at which the release of 
heat begins also. On these facts is based the belief that if the dew point 
is above freezing, the addition of heat to the air as dew continues to 
form — for dew is the result of change from vapor to water — will check, 
or at least retard, the fall in temperature and thus tend to prevent frost. 
On the other hand, if the dew point is below freezing, no retarding effect 
can be expected until the formation of frost has taken place. Thus, 
the dew-point temperature during the early evening, because it shows 
the temperature at which the release of heat may be expected to begin, 
has been considered a reliable guide to the lowest temperature of the 
following night. That its value as a guide in forecasting frost depends 
on general climatic conditions and varies widely in different parts of the 
country, seems to be borne out by the experience of a number of observers. 
O’Gara, in his work on ‘‘ The Prevention of Frost Injury in the Orchards 
in the Rogue River Valley ” (near Medford, Oreg.), found that there was 
a very close relation between the afternoon dew-point and the lowest 
temperature during the ensuing night. On ten clear, quiet nights when 
frost was likely to occur, the average evening dew-point was 34.7°, while 
the average of the ensuing minimum temperatures was 34.5°. The great- 
est difference on any night was 3° and there were several times when 
the evening dew-point and the following minimum temperature were 
the same. He considers the afternoon dew-point not only a reliable 
indication of whether or not frost will occur, but also a valuable guide 
as to the degree of frost. 

Professor Cox, in his investigation of frost in the cranberry districts 
of Wisconsin, found that the early evening dew-point afforded “ no indi- 
cation whatever ”’ of the ensuing minimum temperature. At the experi- 
ment station at Mather, Wis., during the month of September, 1907, 
the average dew-point temperature at 6 p. m. was 56.3° and the average 
of the following minima was 46.6° — an average difference of 9.7°. The 
variation for the different days of the month ranged from o° to 28°; on 
thirteen nights the difference was 10° or more and there was only one 
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night when the evening dew-point and the following minimum were the 
same. On every night throughout the month the evening dew-point 
was several degrees above freezing, so that in every case the effect of 
the liberation of heat from condensation was operative, yet frost occurred 
several times. On the 25th the dew point was 40°, yet in spite of the 
heat released by the process of condensation the temperature fell to 25° 
before morning. On the 30th the dew point at 6 p. m. was 49° and a 
minimum of 21° was experienced during the night following —a fall of 
28° from the evening dew-point, notwithstanding the continuous liberation 
of latent heat. It cannot be doubted that heat was liberated in the 
process of condensation and that it had a warming effect, but in the 
cases cited the amount obviously was too small to have an appreciable 
influence in checking the fall of temperature. 

Professor Willis I. Milham, of Williams College, Williamstown, Mass., 
conducted a series of observations covering a period of ten years. He 
found the condition of the atmosphere at Williamstown with respect 
to moisture almost exactly the reverse of that found by Professor Cox 
in the cranberry districts of Wisconsin. In the cranberry districts the 
evening dew-point nearly always was much above the ensuing minimum 
temperature, so that the effect of the liberation of heat nearly always was 
operative. At Williamstown the evening dew-point was generally lower 
than the minimum reached during the following night, and, in consequence, 
there was no liberation of heat to retard the fall of temperature. Professor 
Milham summarizes his conclusions as follows: 

1. The cool nights of spring, when a frost might be expected, are very 
dry and the dew point lies so low that it plays practically no part in 
determining the minimum temperature. 

2. The amount of the drop from the maximum to the following mini- 


mum is very far from constant, even if the characteristics of these nights 
seem very nearly the same. 


An examination of observations for the months of April, May, Septem- 
ber, and October for several years, made by cooperative observers in this 
State, shows that practically the same conditions exist here as were found 
by Professor Milham at Williamstown. In this State, however, the dew- 
point observations were made late in the evening, at 9 p. m., but the dif- 
ference in time is not considered important. If there is any advantage 
it should be in favor of the later observations. In many cases examined, 
the air at the time of observation was saturated or nearly so, so that the 
liberation of heat began as soon as the temperature commenced to fall; but 
on clear nights when frost was probable, theair was often so dry that the dew 
point was several degrees below the freezing point, and therefore no effect 
from the liberation of heat could be expected. Moreover, the difference 


524 BULLETIN 316 


between the dew point at 9 p. m. and the ensuing minimum varied greatly. 
At Alfred, N. Y., in April, 1892, the difference ranged from 0° to 21°; on 
fourteen days the 9 p. m. dew-point was higher than the following minimum 
and on fifteen days it was lower. The following table of days when the 
minimum dropped to freezing or below at Alfred in April, 1892, will serve 
to illustrate the variation and is considered typical of the conditions found 
elsewhere: 


se al ei: a 

Date temperature ew point Ensuing or below 

9 p.m. 9 p.m. minimum (—) dew 
point 
RE ee ee ee ora er 64 52 aa —2I 
One Sra Bahia Uh apa een 35 32 22 i 
Dis 268 io ogee’ « 2p et eas ESE 46 4I 26 ies 
1 Oe ts” ae Ngee er be 40 20 28 + 8 
DO Oe ne ee ee ee te 40 30 38 ae 


It is noticed that on the first three dates the ensuing minimum was much 
below the evening dew-point, and, although the liberation of heat must 
have been continuous, the fall of temperature apparently was checked 
but little if any. In the two remaining instances the minimum did not 
fall to the evening dew-point by a margin of 8°, which means that no heat 
was liberated and therefore no check was offered to the fall of tempera- 
ture. In three of the five cases the cause that was expected to check the 
fall of temperature was operative, but apparently ineffectual, while in 
two cases it was not in operation even. 

From the foregoing, it is apparent that this method of determining the 
probability and degree of frost is by no means so reliable or so general 
in its application as has been supposed. heretofore. 


For the farmer who is prepared to make practical use of a frost warning, 
the forecasts issued by the Weather Bureau should receive first considera- 
tion because they may be obtained early in the day, before it is possible 
to obtain any reliable indications from local observations as to the prob- 
ability of frost. But when the warnings issued by the Weather Bureau 
cannot be obtained and the farmer must rely on himself, there are no 
instrumental readings that will take the place of a careful observation 
of the condition of the sky, the direction and force of the wind, and the 
trend of the temperature. 
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METHODS OF FROST PROTECTION 


The object sought in all methods of frost protection is to hold the tem- 
perature of the air in contact with the plant above the point of danger. 
In the attempt to accomplish this certain principles are involved: 

1. Prevention or retardation of the escape of heat from the earth by 
the use of an artificial covering. The use of smudges as a means of pro- 
tection against frost is based on this principle. 

2. Addition to the air of moisture in the form of vapor, with the view 
of obtaining the effect of liberation of latent heat as the moisture condenses. 
The use of damp fuel for smudges and the spraying of fires with water 
have this purpose in view. 

3. Heating the air by numerous small fires. 


Artificial covering 


It is a very old practice to protect plants from frost by covering them 
with newspapers, carpets, straw, and the like. This is a most cleanly 
and efficient method, but unfortunately, because of the labor and expense 
involved, it is applicable in practice only to small areas, such as flower 
beds and gardens. However, by a small investment in tarred building 
paper the practice may be extended profitably to considerable areas. 
When the paper is cut into convenient lengths and two or three strips are 
fastened or pasted together so as to make a strip eight or ten feet wide, 
which can be rolled and unrolled easily, this method may be used for the 
protection of a fairly large area. It affords a very convenient and efficient 
protection for strawberries, garden truck, or small fruits. Paper of this 
kind can be purchased for one to two cents per square foot, and with care 
should last several years. 


Smudging 


Smudging, particularly when damp fuel is used, combines the first and 
second principles mentioned above — the prevention of the escape of heat 
from the ground and the addition of moisture to the air. In practice 
smudging has not proved a very efficient method of protection. It is 
used chiefly at present to shield the blossoms from the sun during the morn- 
ing hours following a frost, thus preventing too rapid thawing. Spraying 
the frozen fruit or blossoms with water is practiced, also, with the same 
purpose in view. It is not so much the freezing that causes injury, as too 
rapid thawing. It is said that blossoms may be frozen solid for several 
hours without injury if thawed very slowly. 
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Heating the air 


The most practical, efficient, and economical method yet devised for 
protection of large areas is the direct addition of heat by means of numerous 
small fires properly distributed over the area to be protected. 

For the farmer who desires to protect the farm orchard, this method 
is offered as neither difficult nor expensive. However, it does require 
foresight and careful preparation. The fuel to be used must be on the 
ground and ready for instant use. Moreover, it must be dry, so that 
fires may be started quickly when the temperature approaches the point 


Fic. 142.—Orchard owned by J. G. Gore, Medford, Oreg. Crop, valued at $1,000 
per acre, has been saved four years in succession by the use of old rails for 
fuel purposes 


of danger. A small investment in an alarm thermometer will obviate the 
inconvenience of remaining up at night to watch for the time when the 
fires must be started. These thermometers are constructed to ring an 
alarm bell when the temperature approaches the danger point. The alarm 
thermometer should be located in the coldest part of the orchard and set 
to ring the bell when the temperature is still a few degrees above the point 
of danger, so as to give time to get the fires started. 

Wood, coal, and oil are the fuels in use, and the choice must depend 
on local price and supply. 

Wood.—For the general farmer in New York who wishes to protect 
merely the farm orchard, open wood fires probably are the most economical. 
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The prunings from the ordinary orchard generally are not sufficient, but 
they should be saved and kept dry for use in starting the fires. Old rails 


or cordwood make good fuel, and when 
piled dovetail fashion, with a little dry 
kindling at the bottom, are easily lighted. 
J. G. Gore of Medford, Oreg., saved his 
crop, valued at $1,000 per acre, four years 
in succession by the use of old rails for fuel. 

A little dash of kerosene or crude oil 
and the application of the torch is all 


that is necessary to light the fires. An [| f 
iron rod three or four feet long, wound at 


one end with cotton waste or rags and satu- 
rated with oil, makes a serviceable torch. 


Fic. 143.—Coal heater 


The number of wood fires necessary to protect an orchard of large trees 


Fic. 144.—Richardson reservoir heater 


ranges from twenty-five to fifty per 
acre, depending on the degree of frost 
and the strength of the wind. The 
fires should not be large, since large 
fires tend to set up currents that draw 
in the cold air outside and thus may 
defeat the purposeinview. In practice 
it is best to prepare the maximum 
number, but to light only every other 
one at first, holding the others in 
reserve in case the fall of temperature 


is not checked. Usually it is possible to hold the temperature in 


an orchard in this way 6 to 10° above 
the temperature outside. It sometimes 
happens that even this is not sufficient 
and that some of the blossoms will be 
frosted, particularly in the colder parts 
of the orchard. When this occurs it is 
good practice to use the fires to create 
a dense smudge about sunrise, with a 
view of retarding the process of thaw- 
ing. For this purpose coarse manure, 
sawdust, wet straw, and the like, may be 
used. 

Coal.—Coal makes an excellent fuel 


Fic. 145.— Troutman heater 


and in some instances is cheaper than wood. The use of wire baskets 
suspended from the trees or from tripods placed between the rows 
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generally has been discarded, because the baskets will not retain their 
shape when heated. The most satisfactory coal burner is an inverted 
cone made of sheet iron perforated at 
the bottom for draft and holding per- 
haps half a bushel of coal. It is placed 
a few inches above the ground and sup- 
ported on iron legs. The coal burners 
should be prepared in advance, so as to 
be lighted quickly when the temperature 
approaches the danger point. From 
twenty-five to fifty heaters per acre 
usually are considered sufficient for the 
ordinary orchard of medium age, but for 
young orchards the number should be 
increased. A medium grade of soft coal 
makes a satisfactory fuel, and twenty-five to thirty pounds per heater is 
sufficient for four hours burning. For the greater part of New York 
about $2 per night per acre, exclusive of labor in handling, probably 
would be the maximum cost of heating with coal. 

Oil.— For the commercial orchardist, oil is probably the most economical 
fuel, not because it is more efficient than wood or coal, but because it is 
more easily handled. Crude oil and distillate are used chiefly for this 
purpose. Crude oil is the cheaper, but is less satisfactory because it 
contains a certain percentage of water, which tends to extinguish the flame 
and causes the pots to boil over. Also, it is difficult to handle in cold 
weather and in 
burning it gives off 
large quantities of 
soot. Distillate 
is a by-product of 
crude oil remain- 
ing after the kero- 
sene and gasoline 
have been extract- 
ed. Itisfreefrom 
water, ignites 
readily, burns 
freely, and leaves 


Fic. 146.—Rayo orchard heater 


edle-residue. The Fic. 147.—Hamilton BoA ee Ee in use the cover is 


question of an oil 
fuel that is satisfactory both in price and in efficiency is not yet 
settled. 
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Probably more than fifty different styles of oil-burning orchard heaters 
have been placed on the market. Some are little more than a large lard 
pail, while others are fitted with sootarresters, feeds for controlling the flow 
of the oil, and various more or less complicated devices. Extensive field 
tests have shown that the simpler devices are quite as efficient as those 
of more complicated construction, are less likely to get out of order, and 
cost less. ; 

Good practical heaters can be purchased in large lots for about 32 cents 
each. The number of heaters required per acre ranges from sixty for old 
orchards to one hundred for young orchards, old orchards with wide- 
spreading trees being less difficult to heat than young orchards. The 
cost of heating with oil (sixty heaters per acre), including cost of handling 
and interest on the investment, was found by O’Gara to be about $3 
per night per acre. This was based on burning the heaters four hours 
per night, which is about the time necessary under average conditions. 


WILL ORCHARD HEATING PAY IN NEW YORK? 


In some parts of the country, particularly in the fruit-growing districts 
of the Pacific States, orchard heating is regarded as a necessity. In the 
commercial fruit-growing districts of New York the same necessity does 
not exist, because of an exceptionally favorable climate. This does not 
mean that frost protection in New York would be an unprofitable under- 
taking, but merely that fruit growing in New York is profitable in spite 
of occasional losses by frost. Every fruit grower carries a certain frost 
risk, which is a fixed charge against the crop. He may not have to settle 
the account this year or next, but the day of settlement is sure to come. 
The frost risk, even in the most favored parts of the fruit belts of New 
York, is greater than the risk of loss by fire, yet few farmers fail to insure 
against a loss of the latter character. Frost protection should be regarded 
as an insurance against loss by frost, and the cost of this kind of insurance 
is the cost of heating. Now, if it is possible to determine the annual 
frost risk and the average cost of heating per season, it is possible to deter- 
mine whether or not orchard heating will be a profitable investment. 

Hedrick says that during the past twenty-five years fruit was practically 
ruined by frost in western New York in four years — 1889, 1890, 1895, and 
1902. In four other years—1888, 1891, 1893, and 1903—the damage 
was considerable; while in three years — 1892, 1896, and 1900 —the damage 
was slight and confined to early fruits. A careful examination of the tem- 
peratures during the blooming period in these years confirms his conclu- 
sions. This would indicate that the frost risk must be considerable. 

Take, for example, an orchard located at Appleton, Niagara county, 
where the risk from frost is smaller, perhaps, than in most other parts 
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of the State. 
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An examination of temperatures at Appleton for the month 


of May in the past twenty years shows that temperatures occurred pos- 


LOSS of FRUIT -Rom FROST 
SLIGHT 7OTAL 


sibly in three, and certainly in two, years, 
that in all probability resulted in a total 
loss of crop. In 1890 the temperature 


fell to 27° on the night of May 9, and in 
1902 to 26° on May 11. Damaging frosts 
occurred also in May in 1891, 1895, 1903, 
and 1907. (Fig. 149.) Assuming that 
the value of a normal crop in this 
orchard was $125 per acre, and that 
there was a total loss of crop in two 
years and a loss of one half the crop in 
four other years, the total loss in the 
twenty years would amount to $500 per 
acre, which is an annual loss of $25 per 
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FiG. 148.—Frost injury in western New 


acre and represents the annual frost risk 
carried. In May in the past twenty 
years the temperature at Appleton fell to 
freezing or below (the lowest being 26°) 
thirty-four times, and, while a tem- 
perature of 32° is not necessarily injuri- 
ous to orchard fruits, it indicates such 
a critical condition that a grower, if 


York, twenty-five years, 1887 to 1911. prepared, would not be justified in wait- 


A partial loss shown for 1907 is not 
included wn Hedrick’s statement 


ing longer before starting the fires. 
Accepting O’Gara’s experience of the 


cost of heating as $3 per acre per night, the total cost for the twenty 
years, heating thirty-four times, would amount to $102, or an annual cost 


of $5.10 per 
acre. = Fh 
with the cost 
of the plant, 
$19.20 (60 
heaters at 32 
cents each), 
would make a 
total outlay 
the first sea- 
son of $24.30. 
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Fic. 149.—Lowest May temperatures at A ppleton, N. Y., suiih number of 
times freezing temperatures were recorded in each year. No record 
made in May, 1892, nor in May, 1803 


Thus, the risk for a single year, $25, would more than pay for the cost 
of the plant plus the cost of heating in the first season. 
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When orchard heating is undertaken extensively, tanks, hose, and other 
apparatus are necessary additional items of expense. But when it is 
remembered that a single outfit will take care of 15 or 20 acres, the expense 
per acre is very small. It is believed that the general farmer with only 
a small orchard, as well as the commercial fruit grower, would do well 
to consider orchard heating as a means of protecting against frost in the 
light of a profitable investment. 
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Fic. 150.—Minimum temperatures at Appleton, Niagara county, for May, 1907, 
1902, and 1890 


HOW TO OBTAIN INFORMATION ABOUT THE CLIMATE 


The United States Weather Bureau, in cooperation with the New York 
State College of Agriculture, has on file the records of temperature, rain- 
fall, sunshine, frost, and so on, made in nearly all parts of the State. All 
available information of this character may be obtained on application 
to The Section Director, Local Office, Weather Bureau, Ithaca, N. Y. 

Similar information has been collected and is available for nearly every 
locality in the United States. Those who are contemplating the agricul- 
tural opportunities of any part of the country with whose climate they 
are not familiar would do well to consult these records. Records of this - 
character are made under the supervision of the Weather Bureau and 
give the facts as they exist, without bias or color. Requests for infor- 
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mation on the climate of regions outside of New York State, should be 
addressed to Chief of Weather Bureau, Washington, D. C. 


FROST RECORDS IN NEW YORK AND THEIR APPLICATION 


Arrangement of frost table 


1. Alphabetically by climatic divisions 
2. Alphabetically by counties under climatic divisions 
3. Alphabetically by places under the county 
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Fic, 151.—Climatic divisions of New York 


The climatic divisions are as follows: 
1. Central Lakes, pages 536-537 2. Champlain Valley, pages 536-537 
3. Eastern Plateau, pages 536- 4. Great Lakes, pages 538-539 
539 6. Long Island and Coast, pages 
5. Hudson Valley, pages 540-541 540-541 
7. Mohawk Valley, pages 540-541 8. Northern Plateau, pages 542-543 
9. St. Lawrence Valley, pages 10. Western Plateau, pages 542- 
542-543 543 


Example — To find the frost record for Cooperstown, Otsego county: 
By reference to the chart (Fig. 151) Otsego county is found in the Eastern 
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Plateau division, and the frost records for observation stations in the East- 
ern Plateau appear on pages 536-539 for spring and fall, respectively. 


Explanation of table 


The record given in each case covers the entire period for which authen- 
tic information is available. When no specific reference to killing frost 
was made in the record, the last occurrence of a freezing temperature in 
the spring and the first in the fall were considered as equivalent to killing 
frosts. 

As an example, take the spring frosts at Auburn, Cayuga county, in 
the Central Lakes division (page 536). The data in the first four columns 
need no explanation. In the columns that follow, the figures represent 
the number of years in which the last killing frost in spring occurred 
within the dates given at the head of each column, which are five-day 
periods. In the column headed ‘15 or before’’ under April, appears 
the figure 1, which means that there was one season in the 14 years of 
record when the last killing frost occurred on or before April 15. Under 
May, in the column headed ‘‘ 1-5,” is the figure 4, which means that 
in 4 out of the 14 seasons the last killing frost occurred between May 1 
and 5, inclusive. The sum of the figures in the columns under May is 
10, which means that in 10 out of 14 seasons killing frosts occurred after 
May I. 

The record of the first killing frosts in the fall is tabulated in a similar 
manner. ‘The figure 1, in the column headed ‘21-25’ under September, 
means that killing frost occurred within the five days, September 21 to 
25 inclusive, in 1 out of 14 seasons. The sum of the figures in the columns 
preceding any date gives the number of seasons out of the years of record 
in which killing frosts occurred previous to that date. Thus, the sum of 
the figures preceding October 11 is 7, which means that killing frosts 
occurred before October 11 in 7 out of 14 seasons. 


Practical application of frost records 


The character of the seasons at a given place as shown by actual records 
of past years, is the best guide we have to the character of the seasons 
at that place in future years. 

Consider, for example, the frost record of Wedgwood, Schuyler county 
(pages 536-537), with a view to determining the most favorable time for 
planting corn in that vicinity. By consulting the record of frosts at 
Wedgwood it is found that killing frosts occurred after May 20 in 5 out 
of 22 seasons, after May 25 in 1 out of 22 seasons, and that there were 
no killing frosts after June 1. If, during the 22 years, corn had been 
planted so as to be up on May 20 it would have been frosted in 5 out of 
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the 22 years; if planted five days later, in 1 out of the 22 years; but if 
planted so as to be up on June 1 it would have escaped frost in all of the 
22 seasons and the risk of frost in the spring would have been eliminated 
entirely. But fall frosts must be considered. Allowing eight days for 
germination, about 112 days are required to mature corn in this climate 
after it is up. From June 1 to September 15 is only 107 days, yet with 
so short a season as this the crop would have been frosted in the fall in 
2 out of 23 years. Therefore it is evident in this case that the frost risk 
could not be eliminated wholly, and must be carried at one end of the 
season or the other. If, during the 22 years, the crop had been planted 
so as to be up on May 20, thus eliminating the fall risk, the spring risk 
would have been 5 out of 22, a rather heavy risk; if planted five days 
later, thus dividing the risk between spring and fall, the crop would have 
been frosted once in the spring and twice in the fall, a total of 3 times 
in the 22 years; but if planted late enough to escape the spring frosts, 
carrying the entire risk at the fall end of the season, it would have 
been possible to have made 20 crops in the 22 years without any 
injury from frost whatever. Moreover, since there were no frosts 
between September 15 and 20, a season of 117 days could have been 
obtained instead of 112 days without increasing the frost risk at either 
end of the season. 

For any crop subject to injury from frost in either spring or fall it is 
possible in this way to determine the schedule that would have produced 
the best results in the past; and it is reasonable to assume that the crop 
scheme that was best in the past will prove best for the future also. 

The frost record of a given locality should be of assistance as well in the 
selection of varieties that will be likely to mature in that locality. For 
example, the record for Baldwinsville shows that no frost occurred after 
June 1 in 18 years and in only 2 years before October 1. Thus, counting 
from the date of planting, May 22, a variety requiring 130 days to mature 
might be grown with a risk from frost in only 2 out of 18 seasons. At 
Wedgwood the risk for the same variety would be 5 seasons out of 23. 
At Shortsville, where no frosts have occurred in the fall before October 
5 in 12 years, it would seem that a variety requiring 135 days to mature 
might be grown successfully. 

It is understood that exigencies of soil or weather may at times interfere 
with any plan that may be devised; but the nearer the approach to the 
ideal in agricultural practice, which is the adaptation of the crop scheme 
to the climate, the better will be the results obtained. 

In using the records given to determine the risk of injury by frost to tree 
fruits, it should be remembered that the records are based on temperatures 
taken mostly at a height of about four feet above ground; and for the 
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reasons given on page 511, the risk of injurious temperatures at the height 
of the blossoms probably is considerably less than would appear from the 
tables. For example, the record made at Appleton, Niagara county, 
shows that freezing temperatures occurred after May 1 in 14 out of 21 
years; but a careful study of the temperature record in detail, particularly 
in connection with the dates when the various fruits come into bloom 
(which always must be considered), warrants the statement that fruits 
in that vicinity were injured actually in only about 6 out of the 21 years, 
and in only two seasons did the injury approach a total loss. From this 
and other studies, it is believed that about one third the number of the 
frosts given in the table after any date in May will approximate the actual 
frost risk to which tree fruits are subject in a given locality. 
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Last KILLING FROSTS IN SPRING 
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First KILLING Frosts IN FALL 


Number of years first frost occurred within 
5-day periods, ending with date at head 
of column 
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Last KILLING FROSTS IN SPRING 
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First KILLING FrRosts IN FALL 


Number of years first frost occurred within 
5-day periods, ending with date at head 
of column 
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Last KILLING FROSTS IN SPRING 


Number of years last frost occurred within 
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FURTHER EXPERIMENTS ON THE ECONOMIC VALUE OF ROOT 
CROPS FOR NEW YORK 


Epwarp R. MINNsS 


The growing of root crops as feed for live stock can never become so 
important in New York State as the production of corn for silage. The 
value of mangels, carrots, and rutabagas as succulent food is generally 
acknowledged, but it is their comparatively high cost of production that 
will always limit the culture and use of even the best varieties. 

In 1904 the Cornell University Agricultural Experiment Station began 
a study of cultural methods and varieties of root crops. For three con- 
secutive years field experiments were made with numerous varieties of 
mangels, sugar beets, carrots, rutabagas, turnips, parsnips, and kohl-rabi. 
Those experiments are reported in bulletins 243 and 244. The trials were 
made on small plats and there was no attempt to show a definite cost re- 
lation between the production of nutrients in root crops and the nutrients 
in corn silage. Two objects of the experiments, as stated in Bulletin 243, 
were as follows: 

(1) To determine whether root crops may be economically raised as a 
substitute for western grains, especially in the more northerly parts and 
higher altitudes of the State; 

(2) To determine the best cultural methods. 

A summary of the results states: ‘“‘ No doubt, in general, the greatest 
economy will be practiced by growing cabbages, rutabagas, and mangels 
for succession harvesting and feeding, more especially on farms where 
sheep and swine are kept.’”’ Judged on a dry-matter basis, it was found 
that sugar beets gave the highest average yield of dry matter. Mangels, 
half-sugar mangels, and rutabagas followed in order. One of the lessons 
deduced was: “A greater average yield of dry matter per acre may be 
obtained from mangels, half-sugar mangels, sugar beets, and rutabagas 
than from an average yield of corn. While it costs somewhat more per 
pound to produce this dry matter, yet it is quite probable that the higher 
digestibility and palatability of roots offsets this lesser cost of corn.”’ 
Our recent experiments do not confirm this statement. 

The fertilizer requirements of mangels were studied for two consecu- 
tive years on the Dunkirk clay loam soil of the Cornell University farms. 
The experiments were made during 1907 and 1908 and the results pub- 
lished in Bulletin 267, together with those obtained by tests of cultural 
methods for mangels and rutabagas in 1907. In these experiments acid 
phosphate and nitrate of soda were found to be the most profitable fer- 
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tilizers on this particular soil. Lime applied for mangels was not profitable. 
Different results might be obtained on other types of soil. The garden 
drill was more efficient for seeding than the grain drill, and commercial 
seed was as good as home-grown seed. 

For two winter seasons, beginning in 1907, experiments were made 
‘by the Department of Animal Husbandry at Cornell University in order 
“to determine the value of the dry matter in mangels as compared with 
the dry matter in silage, and to determine the value of the dry matter in 
mangels as compared with the dry matter in grain, in rations for milk- 
producing cows.” The results of those experiments were published in 
Bulletin 268. The conclusions reached were in part as follows: 

“One pound of dry matter in mangels is a little more than equal to 
one pound of dry matter in silage. 

‘One pound of dry matter in mangels is equal to one pound of dry 
matter in grain, and mangels may replace one half the ordinary grain 
ration with mixed hay and silage.” 

It was shown further that when mangels could be produced at $4 a ton 
they might be economically used to replace one half the grain rations 
ordinarily fed if commercial feeding-stuffs averaged $30 a ton. 


RECENT EXPERIMENTS 


The present bulletin reports the results of further practical experiments 
in the production of mangels and of silage corn during the four years 
t908 to 1911, inclusive. The results of the previous experiments were 
used as guides in choosing varieties, in applying fertilizers, and in cultural 
methods. The crops of mangels and corn were grown on different fields 
of the Cornell University farms in the course of a definite rotation, but 
not always with the same previous preparation. The areas devoted to 
root crops were as large as the farm requirements for roots necessitated. 
For three years carrots and rutabagas were grown in the field with mangels 
and the results measured by the same methods. The areas devoted to 
corn were similar in size, and for three years occupied the same field with 
the mangels on as nearly uniform soil conditions as were possible in prac- 
tice. The corn crop of 1911 was grown on the same soil type as was the 
mangel crop, but a farm roadway separated the two plats and their treat- 
ment the previous year was different, though conducive to good crops of 
each. The general plan of the experiments for four years was to grow the 
best possible crops of corn and roots by using as a guide the facts gained 
in previous experiments and the best-known practice for corn-growing 
on clay loam soils. The costs of seed, labor, and fertilizers for each kind 
of crop were kept, the areas measured, the yields weighed, and samples 
for analysis were taken by the Department of Farm Practice. Dry-matter 
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and feeding-stuff analyses were made by the Department of Agricultural 
Chemistry. 

The objects of these experiments may be stated thus: 

1. To determine the comparative cost in seed, labor, and fertilizers of 
the best root crops and of silage corn grown on the university farms. 

2. To determine the comparative cost of dry matter produced by root 
crops and by silage corn under practical conditions. 

3. To compare the composition and total production of nutrients in 
root crops and in silage corn varieties. 


Fic. 152.—Root crops and corn on a sandy knoll in 1908. Corn and rutabagas were 
very good, mangels were not a full stand, and carrots were nearly a failure. All 
had an equal chance 


The results obtained with carrots and rutabagas are not included in the 
tabulated data of this bulletin for the following reasons: 

1. In two years out of three, the carrots showed greater sensitiveness 
to soil conditions than did the mangels. The cost of production was very 
high, and the dry-matter content of the carrots was lower than that of the 
mangels. By very careful preparation and culture a fairly good crop of 
carrots was secured the third year, but was not harvested because of very 
inclement autumn weather. 

2. The rutabagas were a great success in 1908, owing partly to weather 
conditions. The production of dry matter was greater and the cost per 
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pound less that year than for the mangels. In 1909 a drought in mid- 
summer, accompanied by an attack of plant lice, made the crop almost a 
failure and the cost of dry matter was very high. A moderately good 
crop was secured in 1910, but the mangels produced superior feed at less 
cost of dry matter. Because of their sensitiveness to weather conditions, 
the amount of soil necessarily harvested with them, and their limitations 
in feeding to cows, no further experiments with rutabagas were made. 

The selection of mangel varieties for these experiments was made on 
the basis of yields of dry matter in previous tests, and ease of obtaining 
seed of these varieties from commercial seed houses. Two strains of the 
Long Red, called ‘‘ Norbiton Giant ” and “‘ Chirk Castle,”’ were used dur- 
ing the first two years. Both gave good yields of roots which were rich 
in dry matter; but because the seeds of the latter were much more expen- 
sive than those of the former, only the Norbiton Giant strain of Long Red 
mangel was used during the last two years of the experiments. A good 
half-sugar variety of mangel was grown each year; in yields and compo- 
sition there was little to choose between this variety and the Long Red. 
The average yield and percentage of dry matter produced by these varieties 
for three successive years was as follows: 


Tons per acre Percentage of 


dry matter 
Malt-sugarcmangell span .p cr sarees ren canineee: ye 17.93 Tsn27, 
LongeRed mange. 2). .2 stn sae ote ae ele cee 17.75 gts Sil 


It was found that the half-sugar mangels pulled more easily at harvest 
time and carried less soil into storage than did the Long Red mangels. 
Careful determinations in 1908, when conditions were most favorable for 
harvesting mangels, showed that 5 per cent of the weight of Long Red 
mangels, as delivered at the root cellars, was soil. Of the half-sugar man- 
gels 3 per cent of the weight was soil. In making comparative reports 
of the yields each year, the above figures were used to obtain the net weight 
of mangels produced. 

The most dependable variety of corn grown for silage on the university 
farms is a yellow dent variety known as “ Pride of the North.” Other 
varieties that produce a greater yield of dry matter were tried once or 
more during the four years of experimenting. Some of these varieties were 
too immature at harvest, or else could not mature seed with certainty at 
Ithaca, and for practical reasons will hardly displace Pride of the North 
on the university farms. In 1908 the seed used was not home-grown and 
the date of planting was late. Although some ears were ripening at 
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harvest time, the bulk of the crop was less mature than is most desirable 
for silage. Home-grown seed was used in the other three years. The 
strain as locally grown is a mixture of types and tends toward seed pro- 
duction. Eight quarts or more of seed corn are usually sown on an acre 
and the growth of well-developed ears is thereby discouraged. In ro10 
the crop was allowed to mature too far for good silage while waiting for the 
other plats and fields to become ready for silage. It was mixed with less 
mature varieties in the silo. In ro1r the weights and samples of corn 
were taken five days after a killing frost that came unexpectedly on Sep- 
tember 14. 


Comparison of corn and mangels as to yields and cost of production 


The comparative study that is here presented deals chiefly with the best 
variety of mangels used and the most dependable variety of corn available 
for four consecutive years. In Table 1 allowance is made for the compari- 
son of yields and cost of the two crops for each of the four years. Con- 
siderable variation in yields and costs is shown, especially in the corn crop. 
Climatic conditions are largely responsible for the variable yields of corn 
fodder. The absence of any charge for barnyard manure is mainly respon- 
sible for the lower acre-cost of both crops in 1908. That year the climate 
and soil conditions favored the corn crop more than the mangel crop; in 
tgt1 the climate and soil conditions seemed to favor the mangel crop more 
than the corn. The writer believes that the four-years averages are fair 
to both crops. 


TABLE 1. YIELDS, AND Cost OF LABOR, SEED, AND FERTILIZERS, FOR Four Crops 
OF CORN AND OF MANGELS 


Cost per 

Tons per | Cost per | Cost per hundred 

Year acre acre ton pounds of 

dry matter 
[ 1908 20.35 $28 04 $1 38 $o 32 
Pride of the North corn....' 4 210 : 2 vi se : Be ‘ 8 
| IQII 8.73 45 51 aii o 80 
INGA Tee. atte ercyac\etie ) speeascee ees 10.80 $40 77 Sona $0 71 
{ 1908 16.93 $66 36 $3 92 $1 48 
} 1909 17.30 87 24 5 04 75 
Half-sugar mangels....... } 1910 pfoee =6 88 3 84 1 58 
rors 26.35 78 65 2 98 i ay) 
IMUE a ei edas Gecepekcntactel Mi oan 20.14 $77 28 $3 84 $1 54 
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This table shows a mean yield of mangels nearly twice as great as 
that of corn fodder. No account is taken of the food value in the mangel 
leaves. The cost of a unit of dry matter in mangels is more than twice as 
great as that in corn. The cost of digestible dry matter in these crops is 
not shown because only average figures are available for such calculations. 
Assuming that dry matter.in mangels is of more food value than is dry 
matter in silage corn, there is yet a wide margin between the cost of 
digestible nutrients in these crops. 


Relation of weather to production of dry matter 


How far the weather influences the production of corn and mangels may 
be seen from Table 2, in which is shown the relation of rainfall and tem- 
perature during the growing season to dry-matter production. The pro- 
duction of dry matter in corn crops seems to conform closely to the varia- 
tions in temperature and rainfall that occurred during the five months of 
the corn-growing season. Mangels were less dependent on rainfall and 
temperature than on soil conditions for the production of dry matter. 
This fact makes the latter more certain as a crop in the variable climate 
at Ithaca. 


TABLE 2. TEMPERATURE AND RAINFALL COMPARED WITH Dry MATTER PRODUCED 
BY CORN AND BY MANGELS FOR Four YEARS 


May 1 to September 30 


Normal | 1908 | 1909 | I9IO IQII 
Mean daily temperature (degrees F.)..} 64.5 66.3 | 63.7 63.9 66.5 
Total precipitation (inches).......... 17.13 |p 15.40%, ie aye emiames 15.29 
Dry matter, pounds per acre (Corn)...| ...... |) 8966141535743 4,701 5,718 


May 1 to October 31 


Mean daily temperature (degrees F.)..| 62.0 | 64.0 60.8 61.9 63.7 
Total precipitation (inches).......... 20.30 17207 14.51 16.28 18.53 
Dry matter, pounds per acre (Mangels), ...... 4,486 | 4,976] 4,876 5,755 


Comparative composition of corn and mangels 


The composition of corn fodder and of mangels, as shown in Table 3, 
accounts for the acknowledged difference in digestibility of the dry matter 
contained in these two crops. The lower percentage of crude fiber in 
mangels as compared with corn fodder cannot be offset by their greater 
moisture content, as is almost true of the protein and carbohydrates. 
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TABLE 3. ANALYSES OF CORN AND OF MANGELS FOR FOUR YEARS 


(Percentages) 
Wear Mois- aa Crude | Carbo- | Crude} Ach 
ture S . fat | hydrates} fiber 
ein 
| 1909 78.72 |. 2.26 58 £303 2-363) 158 
; 1909 | 72.88 2.48 .85 16.96 | 5.40 1.43 
Pride of the North corn... 1910 | 67.49 | 3.06 113 at.75| 5.25 | 1.32 
Tone f'67.25 | 3-39 | .94 2ELOS | aye tee 7 
PAWELAG Clty tt rau. bale vavare | rckeesi os 71.58 2.80 .88 ritsyariz) |) Oh I.40 
| 1909 86.75; |. 1.60 .O4 9.86 ie) .98 
1909 | 85.62 1.69 .O4 10.86 A 1.05 
Half-sugar mangels...... 1910 | 87.81 1.60 .06 8.87 .76 .gO 
I9II | 89.08 1.26 .06 7.90 aie .97 
Ps SERV Rel hoes ihe nce acueen an eree 87.31 | 1.54 .05 9.37 -75 .98 
\ 


Comparative acre production of nutrients 


The above table shows that both the corn and the mangels used in these 
experiments were richer in nutrients than are those commonly grown for 
such purposes. The superiority of the mangels is due partly to the selec- 
tion of varieties. The high food value of the corn is due partly to its 
degree of maturity and partly to the acclimated variety used. A truer 
index of the production of nutrients by corn and by mangels is found by 
calculating the weight of the total nutrients, and of each kind separately, 
produced on an acre of land. The results are shown in the following table: 


TABLE 4. ACRE PRODUCTION OF NUTRIENTS FROM CORN AND MANGELS 
FOR Four YEARS 


(Pounds) 
Crude 
Dry Crude | Carbo- | Crude 
Year | matter oe | fat | hydrates} fiber Ash 
(90S! 8,661.0:| 91978236. 74) 55 303e20| HS years), Grae n 
Pride of the North! ; 1909 | 3,742.5 | 342.5 | 117.3 | 2,340.5 TASe2n | eLOvess 
COLE emir yen nte a5 | 910 An 7 Ole On e442 e563 94" lesa eO 759.2 | 190.9 
LOL | 5 577, Lowes | 5SOumO lO4es ean oanm7, 902957.) 22 187. 
INVCLAG CR a ce nel) nee + 5050) || 574 le) L702 2n le sOSOnG 991.5 | 313.2 
[ 1908 4, A864. 54128 |) atae5 "(a saaeo 2603751" 337 6 
1909 | 4,975.5 | 584.7 | 13-9 | 3,757.6 256.0 | 363.3 
Half-sugar mangels.. . 1 1910 | 4,876.0 | 640.0] 24.0 | 3,548.0 304.0 | 360.0 
| 191l | 5,754.8 | 664.0 25 Gn A Loge 28427, |) 5it2 
IMME SG by oO Oe Ol Oe 5,023.2 | 607.6 20a AGH fOLe® 301.4 | 391.6 
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From these figures it appears that the mangel crops produced a higher 
average yield of crude protein, carbohydrates, and ash. The corn crops 
produced a much higher yield of crude fat and crude fiber. For the pro- 
duction of valuable nutrients on a given area of land, mangels were fully 
equal to corn in these experiments. The farmer who grows a small area 
of mangels in order to have succulent food for domestic animals during 
the winter months can produce as much food from an acre in mangels as 
from an acre in corn. Small silos and small areas in silage corn are rela- 
tively more expensive than larger ones. It will always be good economy 
for some farmers to grow small areas of root crops rather than to make 
silage of corn fodder for their uses. The last census reports (1910) show 
that in New York State 710 farms grew 663 acres of root forage, producing 
6,670 tons. This was at the rate of less than one acre of roots on a farm 
and slightly more than 10 tons for each acre. The valuation per ton given 
by the census report was $8.10, but it must be remembered that part of 
the root forage thus reported probably consisted of carrots. These have 
a higher and more definite market value than do mangels. 


COOPERATIVE EXPERIMENTS 


In 1908 and 1909.— During the first two years of the experiments re- 
ported above, the writer directed some cooperative experiments with 
farmers in various parts of the State. The objects were to compare the 
yields of three varieties of mangels in each experiment, and to obtain some 
data as to the cost of fertilizers and labor in growing mangels in a small 
way on farms. Seeds of the three varieties used were furnished by the 
Department of Farm Practice at Cornell University and no charge was 
made for seed in the cost accounting. Eight of the experimenters reported 
results that could be used for comparison. In some cases the cost figures 
were hardly better than a shrewd estimate, but they serve the purpose of 
comparison very well. The results obtained are shown in Table s: 


TABLE 5. YIELDS AND Cost OF PRODUCTION OF MANGELS GROWN BY COOPERATIVE 
EXPERIMENTERS IN 1908 AND 1909 


Tons per acre 
Experimenter. (average of Cost per acre | Cost per ton 
three varieties) 


HL Howe Weise rece 22.11 $50 00 $ 


2 26 
George Feline ro ee ee ae 14.61 23 85 I 63 
He ES Walterh senate rere II.63 25 60 2 20 
fUsIViead MOrbesie ree tneteccnee ey aie Thaths. 18 00 2.33 
CAN? Crouch’: apres Big 20 08 6 03 
INS We Kasnesker . 6a eee eer 10.88 Boze aoe 
PS: Ramiballle "Sa vm este perenne 1253 25 20 2 01 
ATHIO SCC ok eee ee 10.43 40 50 3 88 


WIGAD Ss ia 42508 crac ee eee 11.66 $29 93 $2 96 
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It is noticeable that the best yield reported was obtained at the highest 
cost per acre, but not at the highest cost per ton. A fairly good yield at 
a moderate cost made a low cost per ton in one of the experiments. The 
average yield for the eight trials was not much higher than the average 
yield of root forage reported in the census. The average cost of a ton of 
mangels, after allowing an additional $5 for land rent and $4 for seed to 
sow an acre, seems to be within the cost limit set in Bulletin 268 for the 
economical production of roots to be used as a substitute for half of the 
grain ration in feeding dairy cows. 

In 1910 further cooperative experiments were tried with a small number 
of farmers. One variety of mangels, the Long Red, was used. With it 
were grown a plat of corn for silage, a plat of soy beans and corn, and a 
plat of sunflowers and corn. The varieties of corn used were not pre- 
scribed and different varieties were chosen. The cost of labor and fer- 
tilizers was kept for both mangels and corn. Four experimenters reported 
results of a character allowing of comparisons. Their results are shown 
in Table 6: 


TABLE 6. COOPERATIVE EXPERIMENTS IN I9IO WITH CORN AND MANGELS 


Experimenter Tons per acre | Cost per acre | Cost per ton 
Corn 
HYG IBe TEGIG Le ee hea ceicaeahe aetna renee eee aaee ie 10.79 $11 50 $1 07 
HOV SIRO CM COL aris elais a+ cs ¥ellerieus ape cse ts. 13.85 15) 72 Let 
ABA IEEE ara cue cree syeucta wehedetecis sient 16.08 18 00 oe 
Miownedc wllen si. alG ees ete sa 10.53 7 60 O 72 
INI IGEaT Sk  BO e Seae  S ce ac 12.81 $13 20 $1 O1 
Mangels 

VAY. IBi TRU. Sera aa agg eee ie ee ae 13623 $26 50 $2 00 
IRGONE (Sis, 3S) CSTE ES Es Witte. eigen meena Mec aae eee 10.25 32 14 3 14 
ID), 12S ANGUS G55 ite Pte a ge er 21.00 26 40 I 26 
Miowaescce tiller bars, megtee tis scr sun 4 bias 13).37 20 55 I 54 
Wleaitay weretaes <sieect vets Sc hee pena abet 14.46 $26 40 $1 99 


The cost of corn production was very moderate for eastern conditions. 
The yields were normal and creditable. The best crop of mangels was 
grown at the mean cost per acre for all four trials. The significant result 
was that, while the mangels yielded more tons per acre than did the corn, 
and the cost per ton was one third less than in the other cooperative ex- 
periments, yet the acre cost and the ton cost of corn-growing was prac- 
tically one half that of mangel production. The number of experiments 
was not large enough to make the results conclusive, but since none of 
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them show any extreme tendencies they may be considered fairly accurate. 
Results obtained during a series of years are more reliable than those ob- 
tained by several persons in the same year, because the yields of corn are 
subject to climatic conditions. 


COMPARATIVE COST OF CORN AND MANGELS 


At the Cornell station—Why mangels cost more for each acre or for each 
ton than corn fodder can best be understood by studying the cost items 
of crops of corn and of mangels grown on the Cornell University farms 
during 1910 and 1911. The items for the 1910 crops were as follows: 


COMPARATIVE COST PER ACRE OF CORN AND MANGELS, I9I0 


Corn Mangels 

Autumn plowing ... 5... sc. 5 = cain leds eee oo eee een ee $4 18 
Spring ‘plowing - .:..2..2 5.2. Sette ole eee cee eee $2 81 2 81 
Mianuring,/ 1909 (one quartercOst) = oes eevee 8 64 8 64 
Mianurine: 1910 (one: half cost) en. treet ee 14 26:1, = ee 
Fertilizers. 2.603.005. . SD ee Eee lee eee 6 19 
Bittine and planting... 205.0 ee eee eee eee 3 26 4 87 
Seed bohig a vis obioes vie apoio giclee RBC Oe eee eee ee O 62 3 90 
Cultivation. $..0°5) coset <i che Sere nnn ee 432 26 25 
Harvesting. 2.050.404). Weslo. ht Ce oe ee eee ae eee 7 99 20 04 

Potal. > os 48 ss sss 05 oee 2 oe oe eee eee $41 90 $76 88 


The deep autumn plowing was thought to secure the best possible seed 
bed for mangels. The field had produced corn in 1909 after having re- 
ceived a heavy application of stable manure. The residual effects of 
manure on this soil were recognized by charging one half the cost of manur- 
ing to the crop for which it was applied, and one fourth the cost of 
manuring to the second crop following its application. Good practice 
requires the use of fresh manure for each crop of corn on this soil and the 
use of commercial fertilizers for root crops on previously manured fields. 
The cost of fitting the seed bed for mangels is greater than that for corn 
because the surface must be fined and leveled with a Meeker harrow in 
order to make the use of the garden drill possible. The cost of mangel 
seed is several times that of corn for the same area. The difference in 
cost of cultivating and harvesting the two crops is mainly responsible for 
the great difference in their economy. Corn is cultivated and harvested 
for the silo mainly by horse power; mangels are cultivated and harvested 
very largely by hand where the best yields are grown. 
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Somewhat different conditions prevailed in growing the two crops in 
1911. An old meadow was well manured and broken for the corn crop. 
An adjoining plat, which had grown corn the year previous, was plowed only 
in spring for mangels. Plowing for corn was more expensive because 
more difficult. The relation between cost of seed, cultivation, and har- 
vesting for the two crops was similar to that found in 1910. The cost per 
acre was higher in both crops, but the cost per ton was less because of 
better yields. The items of cost recorded for both crops for 1911 are 
shown below: 


COMPARATIVE COST PER ACRE OF CORN AND MANGELS, IQII 


Corn Mangels 

Miemmemine (Onetaali COSE)ke- a2 cc4 cee ate sass bt eh ee slhes SUAROG: || oe eS ace ee 
SDs 70 Veh nate7> 3 Se a cries cata ose oer Sao ee as ne 2 68 $2 39 
LPISIAEUNAAEES fo 5S iche Liroten tt Bie EES Scher Siete CEE Nr arg Cee ee toa ce oe) A 7 06 
Huuinorana planner  qns nee oe oe eyo ek te sel Fieweces 4 36 6 27 
Seo6l oo Se cog Oo Ble Ie one. ae Sine er er ere O 45 LBA 
CichSRVETOYaL ECS Sl ethe c PRE te Oe Dae onan ek aan ee 13 66 36 05 
PACHA CS LO REAP eC MEE Sn oS ey PE ey ten 1 sebeC he oleae Steck 9g 40 222 

EVE STNG RRS te an Ry ee $45 51 $78 65 


At other stations — A number of experiment stations report the cost of 
growing mangels, but the expense items charged are not uniform in all 
cases. More than twenty years ago Professor I. P. Roberts, who was 
then Director of the Cornell University Agricultural Experiment Station, 
reported the seed and labor cost of a very good crop of mangels grown on 
manured clover sod. The yield of dry matter in that crop was not re- 
ported. From the stations in Pennsylvania, Michigan, and Indiana, 
reports of mangel crops are available showing cost of production, yield of 
roots, and yield of dry matter inthe roots. The Minnesota Agricultural 
Experiment Station reports the acre cost and the yield of mangels and 
silage corn, but says nothing about the dry matter produced in these 
crops. In order to compare these previous reports with the results 
given in the present bulletin, the following table has been made: 
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THE CULTURE OF ROOT CROPS 


There are many farms where a few bushels or tons of roots should be 
grown every year. Silage is not a safe feed for all farm animals under 
all circumstances. Some kinds of roots are to be preferred for horses, 
sheep, and poultry. 
Breeders of pure-bred 
cattle who are mak- 
ing advanced registry 
tests can make good 
use of such roots. 
Where labor is 
abundant and = con- 
centrated feed high, 
mangels, and possibly 
carrots, should be 
grown, to replace part 
of the grain ration for 
milch cows. If it is 
impracticable to have 
a silo on the dairy 
farm, then roots are | 
needed as a succulent feed. In the higher altitudes and the northern 
counties of the State, root crops will thrive where corn growing may be 
impracticable. For those farmers who desire to cultivate root crops, the 
following suggestions are offered: 


Fic. 153.—Some useful tools for the culture of root crops 


MANGELS 


The soil— Mangels should be rotated with other farm crops in order 
to avoid serious attacks of fungous diseases on their leaves. This vege- 
table will grow on a variety of soils. A clay loam, silt loam, or sandy 
loam is to be preferred to a gravelly soil because of the way in which 
small stones interfere with early cultivation. A soil which is deep and 
mellow without being very porous, and which is free from trash, might be 
considered ideal for the purpose. Ingeneral,soilsthatare adapted to corn 
growing can be made to produce mangels, although a finer seed bed is 
needed for mangels than for corn. Deep autumn plowing followed by 
somewhat shallower spring plowing should be practiced on soils of a tena- 
cious character; a mellower seed bed results from this kind of preparation. 

Fertilizing.— Fresh stable manure, if used, should be applied to the 
land during the previous season. Decayed manure may be applied before 
the spring plowing, with good results; fresh manure applied just before 
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spring plowing is likely to make the roots less smooth and has been known 
to decrease the yield. Applications of lime have proved beneficial when 
the soil is rather deficient in lime. Commercial fertilizers, applied broad- 
cast and harrowed in before seeding, are likely to produce paying yields 
if the proportions of available nitrogen, phosphorus, and potash in them 
are adapted to the needs of the soil on which the crop is grown. If the 
fertilizer can be mixed at home, a mixture of 150 pounds nitrate of soda, 
300 pounds acid phosphate, and 50 pounds muriate of potash, applied to 


Fic. 154.—The first cultivation should be with wheel hoes, working both sides of 
the row 


one acre while fitting the seed bed, should produce good results on most 
soils. On muck or peaty soils, more potash and less nitrogen would be 
better adapted. On very sandy soils a larger amount of potash should 
be used. 

Available nitrogen is very important to the young mangel plants. 
Should parts of a field appear to be backward in growth after the plants 
are thinned, top-dressings of nitrate of soda at the rate of 100 pounds or 
more an acre may be broadcasted once every ten days on such places, 
when the leaves are dry, until the mangel foliage shows a normal vigorous 
growth. 

Planting.— Mangels may be planted fairly early in spring. The sur- 
face of the mangel field should be smooth, as free from trash as possible, 
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and fine enough so that the covering of the seed may be uniform. A gar- 
den drill is an excellent machine for sowing mangel seeds because the 
seeds are covered at a fairly uniform depth and the ground is firmed over 
the row by the rear wheel. The marker should be long enough to mark 
28-inch or 30-inch rows. A special sugar-beet drill, or even a grain drill, 
may be used. The latter will sow three rows at once, but it does not 
firm the soil over the rows and the stand of plants may be imperfect. 
Mangel seed as sold by reliable seedsmen can be expected to germinate 


Fic. 155.—The hardest pari of root culture is weeding and thinning. Knee pads 
and hand weeders make the work less irksome 


fairly well. It can easily be tested a few days before planting if economy 
in seed planting is necessary. 

Seedsmen sometimes recommend sowing 6 to 8 pounds to an acre. 
With the best of seed and ideal soil conditions, a stand of plants can be 
obtained with this amount of seed; but generally it will be best to use 
ro or 12 pounds of seed and then leave the strongest plants when thinning. 
A garden drill may be set to drop the seed in hills a few inches apart, 
and in tenacious soils it is an advantage to have several plants breaking 
through the soil at one point if there is a crust on the surface. 

In clay loam soils, three fourths of an inch is deep enough to plant 
mangel seed. In porous, or light soils, one inch or over may be the 
depth required to furnish the necessary moisture for sprouting the seed. 
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The aim should be to bury the seed where there is sufficient moisture, 
without covering it too deep for the seedlings to break through the soil 
crust after sprouting. 

Cultivation.— The first cultivation of mangels is best given with wheel 
hoes astride the rows. If the rows are straight, the hoes may be set 
so close together that a very narrow row is left unhoed between them. 
This will kill most of the weeds that have sprouted as a result of firming 
the soil above the mangel seed. This cultivation should be given as soon 


Fic. 156.—Horse cultivation and hand hoeing follow thinning as soon as the 
mangels are large enough 


as the rows of mangel seedlings can be plainly seen. If the weeds are 
not all killed close to the row the first time over, the hoe blades should 
be reversed and the wheel hoe driven once on each side of the row and 
as close to it as possible without injuring the mangels. This hoeing may 
be deeper than the first one and will loosen dirt and kill weeds well out 
to the middle of the row. 

Weeding and thinning the mangel plants may be done first with a hand 
hoe, by cutting out of the row most of the plants not needed for a full 
stand. This process is called ‘‘ bunching.’’ Bunches of mangel plants 
are left standing in the row about ro or 12 inches apart if the soil is fertile 
and a large variety is grown. This bunching should be done before the 
sixth leaf appears on the mangel seedling. The hardest task in con- 
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nection with root culture comes after the bunching. The worker must 
stoop or kneel, and pull or cut out all but the best plant in each bunch. 
Hand weeders to assist the fingers and some kind of pads to protect the 
knees are useful in this task. Hand weeding and thinning should 1mmedi- 
ately follow bunching. 

As soon as the surviving plants straighten, the horse cultivator should 
be used to loosen the soil tramped down in the thinning process and to 
kill the weeds left midway between the rows. The soil may be stirred 
several inches deep at first, but as the season advances the cultivations 
should be more shallow so as not to harm the roots of the growing plants, 


Fic. 157.—Hand labor is needed for harvesting mangels. The tops are wrung off 
and left on the ground for manure 


and should cease when the leaves touch one another across the rows. If 
weeds appear after the first weeding, hand hoeing or hand pulling may 
be resorted to. This task will be light if the first weeding has been 
thorough. 

Harvesting and storing— Mangels should be harvested before wintry 
weather begins, but light frosts do not harm them. Late October or early 
November is the season when most root crops are harvested and stored. 

Mangels grow mainly above ground and are pulled by hand. The 
tops should be wrung off, not cut. If the roots are large, crates or baskets 
will be of no advantage in handling them; an open wagon box is the 
handiest carrier for transporting them from the field. If stored in 
a root cellar or in a pit out of doors, ventilation should be given until 
severe weather sets in, for the roots sweat when first stored. The mangels 
should keep until the following summer if stored properly and not frozen 
before harvesting. 
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CARROTS 


Carrot culture is more exacting than that required for mangels. The 
seeds are much smaller and are slower to germinate, and the seedlings 
are small and weak until after midsummer. The plants seem to make 
the largest part of their growth after the hot days of summer have passed. 
They are sensitive to the physical condition of the soil and need intensive, 
or garden, cultivation more than do mangels. 

Preparation of soil— The previous preparation of the soil should be 
the same as for mangels, except that less stones or trash can be tolerated 
at the surface of the field for carrots. As the seeds of carrots are slow 
to germinate and must be planted shallow, it will be found best to prepare 
the seed bed some time in advance of sowing, and allow it to settle and 
the weed seeds to sprout before the final fitting of the surface. When 
ready for planting, a carrot field should be very smooth, fine, and moist 
near the surface. 

Seeding.— The amount of seed sown will depend on the quality of the 
seed and the width of the rows. The plants should stand 4 to 5 inches 
apart in the rows after thinning. If good seed is used, the drill should 
be so adjusted that not more than four seeds are sown for every plant 
desired; if the seed is of poor germinating quality, more accordingly should: 
be sown. The seed should be covered about one fourth of an inch deep 
and the rows should 
not be trampled with 
the feet. 

Some carrots are 
grown in rows wide 
enoush to allow of 
horse cultivation; but 
arger crops can be 
obtained if the rows 
are not wider than 16 
inches and the culti- 
vation is all done by 
hand power. Itislate 
in the season before 
=! carrot plants are large 
Fic. 158.—Improved Rubicon and Danvers Half-long carrots. enough to cultivate 

ee is fairly easy to harvest and is capable of good safely with a horse. 

sii The garden drill for 
sowing, and the wheel hoe and hand cultivator, are most useful tools 
in carrot culture. 


——— 
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The large, long varieties may be grown for stock feeding, but there is 
no reason why half-long, or even stump-rooted, kinds may not yield 
fully as large crops if given the right culture. The difficulty of harvesting 
long carrots is an objection to their cultivation. 

Care of the crop.— The labor of weeding and thinning carrots is more — 
arduous than that needed for mangels. Little or none of it can be done 
with a hand hoe and yet leave the plants near enough together in the row. 
The labor of harvesting is proportionately greater for carrots, as not all 
the roots can be pulled without the aid of a fork or of the plow. The 
tops should be wrung off and the roots stored the same as mangels. In 
the field, baskets or crates can be used to advantage to handle the roots. 


RUTABAGAS, OR SWEDES 
These roots are more uncertain than mangels to grow, but they should 
not cost so much for previous preparation and for seed. The previous 
preparation of the soil 
need be no better than 
for corn unless an early 


* crop of roots is desired. @mp Sa 4 


If rutabagas are sown as 
early as mangels are 
sown, or about May 1, 
the crop will be ready for 
harvest in September. 

To grow a crop of 
swedes for winter feeding, 
sow the seeds from June 
1o to 20, on land that 
has been plowed early 
and kept in good con- 
dition by occasionalF 
harrowing to kill weeds 
and to save moisture. If the rows are 30 inches wide, 2 pounds of good 
seed will be ample for an acre. Varieties that produce good-sized, smooth 
roots should be preferred to those with many fibrous roots. The seeds 
should be covered one fourth to one half inch deep. The surface con- 
ditions of the field will need to be as good as when mangels are sown. 

Practically the same operations are required to hoe, thin, cultivate, 
and harvest swedes as are needed for mangels. 


\ 
IG. 159.—Bloomsdale rutabagas; a desirable type. Vari- 
elies having less of the fisrous roots are seldom found 


COMMON TURNIPS 


White-fleshed turnips, when grown for stock feeding, are hardly worth 
the trouble to sow in rows and cultivate. If there is moisture enough 
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to sprout the seed and keep the plants growing, they should be sown as 
a catch crop late in July after removing an early cultivated crop such as 
potatoes, or on land plowed late and freed from weeds by harrowing. 
They are sometimes sown in cornfields after the last cultivation, and 
a crop obtained. One pound of seed to an acre, sown broadcast on 
freshly cultivated soil, will be ample if moisture conditions are favorable. 
No thinning nor weeding should be required for such late-sown turnips. 
They may be harvested and stored the same as swedes. 


SUMMARY 


t. Previous studies with root crops at this experiment station have 
indicated what varieties may be successfully grown, their cultural require- 
ments, the effects of fertilizers on mangels, and the value of mangels as 
a substitute for part of the grain ration fed to milch cows. This bulletin 
describes further studies in the economy of growing the best varieties 
of mangels in competition with corn for the silo. 

2. Mangels proved to be a more reliable crop than did rutabagas or 
carrots, and were less influenced by climate than was corn. 

3. The cost of producing mangels, both at the experiment station and 
in cooperative experiments with farmers in other localities, was low enough 
to allow of their profitable substitution for grain in rations for milch cows. 

4. The cost of dry matter in mangel crops was more than twice as much 
as the cost of dry matter in corn crops on the university farms. In similar 
cooperative experiments, the cost in labor and fertilizers of a ton of 
mangels was nearly twice as great as the cost of a ton of corn fodder. 

5. Brief directions are given for growing crops of mangels, carrots, 
rutabagas, and turnips. 
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CONSTITUTIONAL VIGOR IN POULTRY* 


C. A. ROGERS 
PART I 
THE FIRST YEAR’S WORK 


Considerable anxiety is being expressed regarding the large mortality 
among fowls, and especially among chicks. The recent losses have been 
sufficiently heavy to dampen the ardor of many previously successful 
poultry breeders and in not a few instances to financially embarrass or 
totally discourage others. The lack of a tangible cause to which this 
large mortality may be attributed intensifies the seriousness of the situ- 
ation. 

In order to learn whether constitutional vigor is a strong deciding 
factor in the control of this condition, the experiments herein reported 
were made. The results are among the first obtained from a series of 
experiments, observations, and comparisons on constitutional vigor in 
poultry at this experiment station. 

A Reading-Course lesson (No. 45, March, 1909) on ‘‘ Importance of 
Constitutional Vigor in the Breeding of Poultry ’’ has preceded this 
bulletin. Its conclusions were based, in part, on the same findings. 


OBJECT 


The object of these experiments was to obtain data on the relative 
power of production and reproduction of pullets which, under the influence 
of quickly digestible and nourishing foods, were able to overcome an 
apparent weakness, in comparison with the power of those of their sisters 
which under the same management had at no time shown weakness. 
In addition to the practical information obtained on proportionate egg 
yields, food consumption, and mortality, there is special significance 
in the influence of such parentage on the fertility and hatching power 
of the eggs and on the constitutional vigor of the chicks hatched. 


SELECTION AND SUMMER CARE OF THE CHICKENS 


Experiment I 


Early in the summer of 1907 a large colony of chicks showed at ten 
weeks of age such uneven growth and so much difference in health that 
separation into a strong and a weak flock was advisable. The stronger 


* Mr. W. S. Lyon had the general care of the flocks in the experiments discussed in this bulletin. 
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chickens were given ideal range conditions, with grass pasture and abundant 
space and shade. They were hopper-fed with whole grain, dry mash, 
grit, and oyster shell. Under these conditions the chicks continued 
their normal growth. : 

The grain mixture given consisted of 3 pounds cracked corn, 2 pounds 
wheat, and 2 pounds hulled oats. The dry mash mixture was made 
up of equal parts by weight of corn meal, wheat bran, wheat middlings, 
and bone meal, with 4 pounds meat scrap and o.4 pound charcoal. The 
pullets consumed about eight to ten times as much of the whole grain 
as of the ground mixture. 

The weaker chickens were placed in fattening houses with small yards, 
having little grass or green food available other than that brought to 
them. They were given a fattening ration of 100 pounds corn meal, 
roo pounds oat meal, 100 pounds whole wheat middlings, and 42 pounds 
meat scrap, mixed rather soft with sour milk and fed morning and night. 
Under this care the weak chickens began at once to improve. They 
increased rapidly in weight and their feathers became sleek and smooth 
in contrast to their previously ruffled, unkempt condition. As they 
reached the broiler stage the cockerels were marketed, leaving only pullets. 
By this time many of the pullets had developed so satisfactorily that they 
would have been retained by most farmers for laying, or even for breeding 
purposes. 

The best thirty White Leghorn pullets from the fattening pen were 
leg-banded and transferred to a range, with the same number of their 
stronger sisters; these also were leg-banded, to be used later for com- 
parison. Both lots remained under these conditions until placed in 
the laying pens in the fall, at which time they were known as pens 78 
(strong) and 79 (weak). 

At the time of this selection (August 3, 1907) the weaker pullets averaged 
0.75 pound in weight, while their stronger sisters averaged 1 pound. 


Experiment II 


The pullets for the second experiment were selected according to physical 
vigor, as in experiment I, from a fattening pen of White Leghorns on 
August 9, 1907. Only the strongest individuals of these one-time weak 
chicks were sorted out, leg-banded, placed under range conditions, and 
cared for in the same way as was the stock used for the first comparison. 
The stock for this experiment came from a hatch of chicks three weeks 
later than those used in experiment I. The stronger sisters to be used 
in comparison with these previously weak individuals were not selected 
until fall, when the stock was penned in winter quarters. They are 
pens 76 (strong) and 75 (weak). 


ee ei a 
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Experiment III 


For the purpose of comparing two different breeds of poultry as to | 
their constitutional vigor, a number of Barred Plymouth Rock pullets 
were saved from the same hatch as was used in experiment II. These 
Barred Plymouth Rock pullets also had apparently overcome their earlier 
weakness. The selection, general care, and all conditions surrounding 
this third lot, to be known later as pens 21 (strong) and 23 (weak), were 
similar to those in experiment II with White Leghorns. 

The stronger sisters to be used in comparison with these individuals 
were chosen from the same hatch. They were not selected, however, 
until the time of housing the flocks in their winter quarters. 

It should be understood that in each lot the pullets chosen for the 
weak pens were, at the time of their selection, such as would ordinarily 
be considered strong and active individuals. They were termed the 
weak flocks because at one stage of their growth they had shown such 
weakness that, in order to save their lives, a specially digestible and 
nourishing ration had been given them. Many of the other pullets given 
this ration did not develop satisfactorily. It is evident, therefore, that 
the term ‘“‘ weak ’”’ as applied to these flocks needs to be interpreted in 
the light of the foregoing statements. All fowls used in the experiments 
were pullets that ordinarily would have been retained as healthy stock. 


CONDITION OF PULLETS WHEN PUT INTO WINTER QUARTERS 


Several months elapsed between the time of selecting and the time 
of housing these pullets. During that period many individual changes 
occurred. This was especially pronounced in experiment I. Here several 
of the previously weak pullets, failing to retain their temporary strength 
acquired under special feeding, again gave signs of low vitality; further- 
more, several of their stronger sisters selected at the same early date 
failed to maintain their original vigor: so that the two flocks (78 and 79), 
when finally penned up for winter observations, showed to outer appear- 
ance but slight differences in degree of vigor except in the average weight 
of the pullets. The pullets in flock 78 (strong) averaged 3.5 pounds, 
while those in flock 79 (weak) averaged only 3.1 pounds. 

The pullets selected for the weaker flocks in experiments II and III 
showed similar individual reverses. Consequently, both the White 
Leghorn and the Barred Plymouth Rock flocks of low vitality included, 
when the records of feeding and production actually began, some excellent, 
as well as some unquestionably weak, individuals. 

The two stronger flocks to be compared with the low-vitality flocks 
of experiments II and III were assembled at this time from the choicest 
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pullets of similar age and parentage. In these two pens of strong pullets 
there were consequently, at the start, no weak individuals, but only 
pullets that were strong and healthy. 

The average weight of the low-vitality White Leghorn pullets in experi- 
ment II at this period was 3.56 pounds, while that of the high-vitality 
comparison flock was 3.74 pounds. The Barred Plymouth Rock pullets 
in the low-vitality flock (experiment III) averaged 3.9 pounds and their 
stronger sisters 5.2 pounds. 

In order to interpret intelligently the tabulations that follow, it is 
necessary to bear in mind the exact conditions surrounding each flock 
chosen for these comparisons. Only one selection was made. If a fowl 
in the strong pens became weak or one in the weak pens gained in strength, 
it was neither removed nor transferred. 


THE KIND AND SIZE OF HOUSES AND YARDS 


The flocks to be directly compared were placed in houses identical 
in size, shape, equipment, and exposure, with yards of equal size and under 
similar cultivation. 
Each house was 
equipped with trap 
nests and the usual 
feed cans, hoppers, 
and water pans. 

Flocks 78 and 79 
were put in colony 
houses of the gable- 
Fic. 160.—The buildings in which flocks 78 and 79 were roof type, shingled and 

hedsed tightly constructed 
(Fig. 160). These houses had board floors laid near the ground. There 
were no glass windows. One large cloth window, with its lower edge 
about 3 feet above the ground, served to admit light and provide venti- 
lation. Each fowl was allowed 4.8 square feet floor space, 42 cubic feet air 
space, 0.6 square feet cloth-window opening, and 12.4 square feet yard 
area. In these small yards the soil soon became bare. 

Flocks 76 and 75 were given colony houses of the shed-roof type, with 
paper-covered roofs (Fig. 161). The board floor in these pens was raised 
about 1 foot above the ground. These houses were also without glass 
windows, but a large adjustable cloth curtain provided abundant ventila- 
tion and allowed sufficient sunlight to enter. The opening covered by 
this curtain was about 3 feet above the floor. Each fowl was given 4 
square feet floor space, 22.4 cubic feet air space, 1.36 square feet cloth- 
window surface, and 43.9 square feet yard area. 
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Flocks 21 and 23 were put in pens in the New York State fresh- 
air house, having concrete floor and both glass and cloth windows 
(Fig. 162). This house 
is of the shed-roof 
type, with paper- 
covered roof. Each 
fowl was given 5.8 
square feet floor space, 
39-4 cubic feet air 
space, 0.66 square feet 
cloth-window surface, 
0.45 square feet glass- 
window surface, and 19.9 square feet yard area. A complete description 
of the house is given in Bulletin 274 of this station. 


Fic. 161.—The buildings in which flocks 76 and 75 were 
housed 


WINTER CARE AND FEEDING 


All flocks received similar treatment, care, and food. Similar 
alterations in method of treatment or in care were made for each flock 
to be compared. 

The grain ration was fed rather sparingly in a litter in the morning 
and more abundantly at night. At noon either beets, cabbage, or grass, 
as green food, or green cut bone, was thrown to the fowls in quantities 
varying with the number of fowls in the pen. At this time the dry mash 
hoppers were opened and left open until night. During the early summer 
months fresh-mown grass was thrown to the fowls. Grit, oyster shell, 
and fresh water were constantly before them. 

The grain ration consisted of 2 pounds cracked corn, 2 pounds wheat, 
and 1 pound oats, having a nutritive ratio of 1 pound protein to 7.8 pounds 
carbohydrates and fat. During the period between December 31, 1907, 
and March 10, 1908, oats were 
omitted from the ration. 

The dry mash ration remained 
constant throughout the year, con- 
sisting of 6 pounds corn meal, 3 
pounds wheat bran, 6 pounds wheat 
— oe ee middlings, 1 pound alfalfa meal, x 
Fic. 162.—The type of pens in which pound old process linseed oil meal, 

flocks 11 and 13,12 and 14, 20and 22, and 5 pounds meat scrap of 65 per 

and 21 and 23 were housed j ; 3 : 
cent protein. This mixture gives 
a nutritive ratio of 1 pound protein to 1.8 pound carbohydrates and fat. 
The grain and the mash were fed in the proportion of about four times as 
much grain as mash. 
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GENERAL OBSERVATIONS 


Each flock had, when penned up, a total of twenty-five pullets. Two 
males were put in each pen. In pens 21, 76, and 78 (strong) and pens 
23 and 79 (weak) strong males were used, while weak males were put in 
pen 75 (weak). This arrangement allows a comparison between flocks 
containing strong females with strong males, weak females with weak 
males, and weak females with strong males. 

In view of the difficulty of keeping White Leghorns within fences, 
especially when confined in small yards, the pullets in the separate flocks 
were marked with a distinctive color,* either on a wing or, preferably, 
on the tail. This enabled the attendant to discover quickly any mixing 
of the fowls. It was found that when fowls were thus distinctively 
colored they were more likely to remain in their own yards. Fowls seem 
to have an aversion on first acquaintance to individuals of a different 
color, and the discomfort to which a hen was subjected when straying 
into another yard usually taught her to remain at home. 

The fowls were weighed individually at the end of every fourth week. 
Trap-nest records were kept of each pullet’s production. All foods were 
weighed out and charged to the separate pens. Whenever a death occurred 
the date of death was recorded so as to obtain the exact number of “ hen 
days’ and make it possible to put food consumption, egg production, 
broodiness, and the like in “ per hen ”’ terms. 


DATA 


The following paragraphs contain an interpretation of the data obtained 
during the first year of feeding: 


Food consumption 


It would be natural to expect a constitutionally strong individual to 
eat and digest a greater amount of food than would a weaker one. The 


* The following is a list of the aniline dyes that have been tried at this station, named in the order 
of their efficiency: 

Auramine yellow 
Rhodamine red 
Safranine red 

Purple 

Blue 

Green 

Wine color 

Bismarck brown 
Indelible black (liquid) 

The auramine yellow is the most durable and is not injurious to the eyes of the fowls. 

Rhodamine red is somewhat like snuff and is a little more objectionable to handle than the others, 
although it seems to last better, perhaps, than safranine red. 

Green lasts well, but is objectionable as it injures the eyes when the fowls rub their faces in the moist, 
newly colored feathers. 

Indelible black is not durable, it is very aromatic, and its fumes are injurious. 

To prepare the dye for use mix with wood alcohol, putting in just as much dye as the alcohol will 
absorb. This means approximately 1 tablespoonful of dye to 1 pint of wood alcohol, the amount of dye 
varying according to the color; some colors are much heavier and stronger than others and are also much 
harder to dissolve in the alcohol. The addition of other liquids, such as acetone, shellac, and castor cil, 
does not seem to improve the simple mixture of dye and alcohol. 
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average consumption for a year of the three strong pens, as shown in 
Table 1, is 1.46 pound greater for each fowl than that of the weak pens. 
Further examination of this table, however, shows that the average fowl 
in pen 79 (weak) consumed more than the average in pen 78 (strong). 
This irregularity can be explained only by the manner in which the two 
lots were selected (page 574). The consumption of food in the strong 
and weak pens of both the fall-selected lots was consistent with that of 
the average strong and weak fowls of the three experiments. The total 
amount of grit and shell eaten varied in the different pens in the same 
way as the food consumed. 

The consumption of ground feed was, in most pens, about one fourth 
that of whole grain. This proportion varied much in relation to the egg 
production from the different pens. As the consumption of whole grain 
was practically the same for all flocks of the same variety of fowls, any 
variation in the amount of ground feed to whole grain consumed was due 
to the amount of ground feed eaten. The flock that ate the greatest 
amount of ground feed laid the largest number of eggs, and the flock 
that ate the least amount of ground feed laid the smallest number of eggs. 
(Tables 1 and 5.) 


TABLE 1. CONSUMPTION OF Foop PER HEN (IN PouNDs) 
(December 10, 1907, to December 7, 1908) 


Summer 
selected Fall selected 
Parr named True average*| Difference 
White White arre 
Leghorns Leghorns P eee 


Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 


Ren as tsevatneoses keds: 78 =| 79 76 75 21 2QRM IE Mea. cltare a sevacallliysrcrsestaesl| Nona 
Total, including grit and 

SHEN Oe ee pty Ser cers 81.05} 91.02] 81.46) 72.93) 103.79| 96.22] 88.80) 87.34 1246] 
Total, not including grit 

ANGUSHell neta eesne ceeheret 76.65| 85.60] 78.21] 70.52] 98.73] 92.38] 84.55) 83.33 Te22|sstercots 
Total whole grain....... 51.56] 55.34] 55-66] 54.77| 68.99] 68.06] 58.72! 509.76|....... 1.04 
Total ground grain...... PA 7OleLoesuly Lies) e722 LOsso|) 13 s59|) 14 30]|, 13. xO ) HD Clits c 
Total whole and ground 

RUA Sica tokecee wo erelec 66.32) 73.65) 67.41) 61.99) 85.20] 81.65] 73.02) 72.95 ONO7| cs crercters 
Total grit and shell..... 4.40] 5.42 Z025|) 12.40 5.06| 3.84 4.25| 4.01 0524 seine 


Pounds of whole grain to 
each pound of ground 


feracbho UeotCto Coma nD Eee 3.49| 3.02 4.73| 7.58 4.23] 5.00 AION AaSSiince «oer 0.43 
Percentage of meat scrap 
TRORET AIT, Avante aerehobne ae 6.61) 6.78 5.19) 3.59 5.58] 4.93 B80 5.13 ORG7ierete ler 


Pounds of other foods to 
each pound of grit and 
hres ore sete cece oak: L742 ELS. 70) 2406) 20426) 19451) 2405) 19.80|)- 20-78 ei. are 0.89 


* The ‘‘ true average '’ in all tables is obtained by using the totals in the original data instead of the 
“per hen ’’ data. 

The proportion of meat scrap eaten depended on the amount of ground 
feed consumed. The proportion of this meat food to the other food 
was small, in no case aggregating so high as 7 per cent. 
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Similarly, the consumption of grit and oyster shell was proportionate 
to the consumption of other foods and to the production of eggs. The 
flock consuming the largest amount of ground feed and laying the largest 
number of eggs ate the greatest proportion of grit and oyster shell, and 
vice versa. In all cases the consumption of oyster shell was greater than 
that of grit. 

The consumption of oyster shell varied according to the egg production. 
The number of pounds of eggs produced averaged very nearly the same 
for every pound of oyster shell consumed in each pen. The hens that 
laid the largest number of eggs ate the greatest amount of shell. The 
consumption of grit was in much the same ratio to the egg production, 
but varied in different pens more than did that of the oyster shell. 

The ratio of protein to carbohydrates and fat was about the same for 
all pens. Whatever variation there was is due to the relative consump- 
tion of whole grain, as compared to that of ground feed with which 
meat scrap was mixed. (Table 2.) 


TABLE 2. TotaLt Foop NuTRIENTs (IN PouNDs)* 


(December 10, 1907, to December 7, 1908) 


Summer 
Saleched Fall selected 
ee z | True average Difference 
x : Barre 
White White 
Leghorns Leghorns Pimicate 
| Strong {Weak | Strong | Weak | Strong { Weak | Strong | Weak | Strong | Weak 
[Bento S Sa qoom pes 300 cae ares 79 76 75 21 fe all ae re erie eoeciond tds «5.2 
————————— | | | ——_——_ — 
Dry matter...... eae 63.66] 71.61) 67.43} 58.33} 81.99| 78.08] 71.01) 69.87 reed To 
Ash (including grit and 
SHE) Bee etter 65,T5]'. 47/50 5.10; 3.90) 7 feasted Gheke lst 62251) 5.83 0.42]...... 
Protemientn mcrae. 9.47| 10.77 9.12} 7.47| 11.66) 10.75} 10.09] 9.74 0.35) .0e ne 
Carbohydrates.......... 41.75| 46.61| 43.46] 30.98] 54.52] 52.49] 46.58] 46.68]....... 0.10 
Bates ase tins serena oe 2.70| 3.02 Fas | ae a) aa) lise ks 2.91|) 2:84 0207|: aces 
Ratio of protein to carbo- . 
hydrates and fat...... 5.05) 4.96 5.43} 6.05 5-31) 5-53 S26) GSAS wae 0.19 


* The analyses used in computing the tables on ‘‘ total food nutrients "’ are as follows: 


Carbo- 

Food Dry matter Protein hydrates Fat Ash 

Gots bios BSc ob wad dati tele ees be OEE 89.4 7.9 66.7 4.3 he 
WWiDEAE 5, oos.5 oc edyaye’s srerestelorerne bale eras REELS 89.5 10.2 69.2 7 1.8 
OF eas SRS EOP ee is go> cienee 89.0 9.2 47.3 4.2 3.0 
BGK WHEAL Soc, ocho e sie ae Bist Ra Re a 87.4 7h | 49.2 1.8 2.0 
GrNPMe a Se are Soild 6s i tewe aah ee are 88.0 7.9 65.3 2.9 7 ee 
Witeat Branie. 5 c)aarsace ut ue oe ore aie eel ees 88.1 12.2 39.2 2.7 5.8 
Wheat migdings...»2). : sc. tenes eee Pee 87.9 12.8 53.0 3.4 aes 
MOS peal ras ro si6 voidcs: Se las He Opa ae OOO ETE 90.8 29.3 32.7 7.0 ee / 
PME ce IMIO Al cy ity. hd 2 Sc hecette © otelerear cinerea ee 91.6 II.0o 39.6 ORY 7.4 
IECAIRECEAD Soke otehe sys Sool wwis wa os MTR oe 88.3 66.2 0.3 13-7 4.1 
ES MOTTO coy opens east ainsi soheve eh chavo om Sleverecet eemepe eee 9g1.5 84.4 0.0 205 yj 
TICE LE OE RE eae mcpoteis oe a ce cletererteles ¢ oie a ONG 9.1 tox 5.4 0.1 I.I 
CA ECC AS ARSE HOG 5 SU OOO ORE HE AD SOA ooe cre ng RE 1.8 8.2 0.4 1.4 
PIREAT SINGS ert oA ey archos Seale Le ae Se eee ae 9.5 0.7 5.3 0.2 0.8 
RAtEr lors Ieee SD Oh See nae Os ae ea: 65.8 18.0 43.0 0.0 Tiny 
QR VER GS O81 A eo eh sotieie SIO sey fick: 100.0 0.0 0.0 0.0 100.0 
CRI este eas cd iia a crete, aca ee 100.0 0.0 0.0 0.0 100.0 
SHORISIILET ORES SaieT ore ras Isiaiars ciatave bra Ov oe oe 26.1 3.5 Ts.2 Tox 1s 
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Although the amount of food consumed was on the average greater 
in the strong pens, Table 3 shows that in all instances the amount of 
dry matter required to produce each pound of eggs was less for the strong 
fowls and greater for the weak ones, showing a more economical use of 
the food by the strong fowls: 


TABLE 3. THE PROPORTIONATE CONSUMPTION OF Foop PER PouND LIVE WEIGHT 
AND PER PoUND EGGS PRODUCED 


(December 10, 1907, to December 7, 1908) 


Summer 
eciscted Fall selected 
Se ee ee True average Difference 
White White us 
Ply th 
Leghorns Leghorns Bats 
Strong | Weak | Strong | Weak Strong { Weak | Strong | Weak | Strong | Weak 
Renee arssurtt ic se sees 78 79 76 75 21 23 Walle Aer aeeal|lare oso): [late ee, cae eee ee 
Pounds dry matter con- 
sumed per pound live 
Viel tae oe en cane T7a2O| 2On4ol) 17275) 16243) 13055) 15.05) P5e71| TO.34]/-..2..- 0.63 
Pounds dry matter re- 
quired per pound eggs 
produced... jia.cc: eee 3102) 94es2 4.45| 4.97 5.00] 5.24 APAA A77 there 0.33 
Pounds of food required 
to produce 1 dozen eggs 7.49| 8.24 8.07) 9.44 9.50) 9.690 Sesaalh (Seon ase cr 0.62 


In nearly every comparison the stronger fowls made a more economical 
use of their food, both in dry matter consumed per pound live weight and 
in dry matter required per pound of eggs produced. Although the Barred 
Plymouth Rocks consumed more total pounds of dry matter than the 
White Leghorns, they used less per pound live weight because of their 
greater size. The Plymouth Rocks, however, required a greater amount 
of dry matter to produce each pound of eggs laid. 


Broodiness and mortality 


There seemed to be a uniformity in broodiness among the White Leg- 
horn fowls, both weak and strong. In no instance was the number of 
broody fowls unusual. The greatest broodiness occurred in the strong 
Barred Plymouth Rock pen 21, where, on the average, each hen was 
broody 3.3 times and lost 16.9 days thereby. (Table 4.) In both the 
strong and weak flocks the Plymouth Rocks were much more broody 
than the White Leghorns. 

The greater number of deaths occurred among Oe weaker fowls. The 
large mortality in pen 75 (weak), as shown in Table 4, is due to a vicious 
habit of cannibalism which the fowls developed at the start. Five of 
this flock died as a result of injurics inflicted by the other fowls. This 
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TABLE 4. Broopiness AND MorRTALIty 
(December 10, 1907, to December 7, 1908) 


Summer Fall selected 
selected 
a Total Difference 
: : arre 
White White Plymouth 
Leghorns Leghorns iPysicie 
Strong | Weak | Strong { Weak | Strong | Weak | Strong ; Weak | Strong | Weak 

LOSES aiken ee Se ee a ee 78 | 79 76 75 21 Bier | diave 675 otis || aha wheel all wieeene Fale er 
Number of hens broody.. 2I 19 16 17 HE 45 Ilr 81 30) 4. ayers 
DavSiDTOOGY: <6 «ci 5 win vers 105 109 55 82 373 213 533 404 L20 |e. creme 
INumberidied. 23.065... 0 2 7 3 2 5 : | Rene 8 
Percentage mortality... . (0) 16 8 28 I2 Behe sl svetoia|ie eecqde| aoe ese eee 


cannibalism started when the pullets commenced laying, at which time 
the strain of producing the first eggs caused eversion. The three deaths 
in pen 21 (strong) are unaccountable, since the fowls were apparently 
healthy. 


Molting 7 


Both the weak and strong White Leghorn fowls progressed at about 
the same rate throughout the molting period, which extended from the 
latter part of July to the end of December. The average fowl, of course, 
required but a part of this time. The strong Barred Plymouth Rocks 
were about a month earlier in finishing their molt than the others. The 
weak Barred Plymouth Rocks were even slower than the Leghorns, and, 
in fact, several did not complete their molt in that they failed to renew 
the tail feathers and some of the head and neck feathers. 


Egg production 


The true average percentage of eggs yielded was uniformly higher in 
the strong than in the weak pens, except for the two periods September 
15 to October 12 and October 13 to November 9, when the weak pens 
in all three comparisons gave a higher production. During the last 
period, November 10 to December 7, the strong pens again took the 
lead. (Table s.) 

The highest average production was during the months of March, 
April, May, and June, at which time it was 55.1 to 66.8 per cent average 
in the strong pens and 49.3 to 58.6 per cent average in the weak pens. 
During the other months it was considerably lower in all the flocks. 

One reason for the weak pens producing more heavily during September 
and October is undoubtedly that the hens in the weak pens were molting 
somewhat more slowly and later than those in the strong pens. 


————— 
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TABLE 5. PERCENTAGE OF EGG PRODUCTION BY PERIODS 
(December 10, 1907, to December 7, 1908) 


Summer Fall selected 
selected True 
= ~ a ee ae average Difference 
i) White White arre percentage 
é Date Leghorns Leghorns ee ae h 
Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 
Bent] si) hens7o|sheniO)eeng75|poemi2t bent 23 li: 2). ..20-,| 2 aters,06|}s cy euet «tee setae 
I |Dec. 10-Jan. 6.... EQ SLs wesioe7, 16.5), Er 54) 3.0 0.1 12.9 8.5 AA ecteoses 
2 |Jan. 7-Feb. 3..... 354 37.4 29.9) 19.9 Seal Toe Sne5 |e e22n0 8 10| sane 
3 |Feb. 4—Mar. 2..... BSS lenses 16.6] 20.7 BOR 2253 2842||) 26020 POON err Sa 
4 |Mar. 3—Mar. 30... B2O Sal 61.7| 40.2 SOng|| Zeae 55.1| 49.6 iW eeeees 
5 |March 31-April 27. 62.9| 65.0 73.0| 50.6 65'5|) 53.0 66.8} 58.6 8.2 
6 |April 28—May 25.. 60.7| 55.2 66.4} 48.9 BSesih As 7 60.2] 49.3 LONQ||e eee 
7 |May 26—June 22... 60.7| 55.2 54.3} 45.8 50.7] 47.0 55-5| 49.3 622 scene 
8 |June 23-July 20... AOS5|) 35:3 324. 2000 39.4) 46.1 39.6) 36.9 DoF koncert 
9 |July 21-Aug. 17... B70 |— AdaL S3E5]) 12045 42.8] 49.0 Soc] Sissy Te 3H cus 
1o |Aug. 18-Sept. 14.. BamOesen A Piipatl|. eee) A228. As a7 Bis ZOr2 Ts | ee 
Ir |Sept. 15—Oct. 12... DAWA en SaiaL FO. All) DE F377 A(6)|| vile go) ZO BI 2 This erste ese G7; 
12 |Oct. 13—Nov. 9.... TON2 | LOns 4.8 6.1 Gx0|) aLE<9 7) QO | meses 2.9 
13 |Nov. ro—Dec. 7.... 2.0 Ee 4-5 1.3 Ss) “wee oe! sO 218 ances 
True average... 35.6] 36.3 S32 257) 3620|) 3207 2520]) 31-9 351 aoe 
The fluctuation = Pane me GU faa 970 11. ns 
quantities of food con- y 
sumed is illustrated in 
Fig. 163 and Table 6. 
These amounts vary 
more according to the Se Se pee 
A : fe sits: # 
season of the year than = see eee : 
to the vigor of the in- § eee eeeceeas ee 
dividual. The greatest | : 2 
consumption begins in | ears 
Marchand laststhrough B= fe eee Soe 
April (the spring [Be cea 
months), falling off = ae ee 
rapidly during Mayand nee ae 
reaching its lowest point | = eects 
ie tine = a0 tum - eee 
Although the heaviest Easiness 
egg production occurs ue es 
during the months of [5 i : Seeeeeet = 
March, April, May,and [#2 aS ss aes 
June, the largest con- [BEE FHs : = Ee 
Sumption of food Bey soiree 
slightly precedes this === Ste 


period and _ decreases aes ; aaa - 


more rapidly near the F!G.163.—The average dry matter consumed, the average weight 
: me = of fowls, and the percentage of egg production, by periods of 
end of it. twenty-eight days each 
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TABLE 6. AVERAGE Dry Matter CONSUMED, AVERAGE WEIGHT OF FOWLS, AND 
PERCENTAGE OF EGG PRODUCTION, BY PERIODS 


(December 10, 1907, to December 7, 1908) 


Average dry mat-| Average weight 

ter consumed of fowls Percentage of 

Period Date (pounds) (pounds) egg production 

Strong {| Weak | Strong { Weak | Strong | Weak 
}) Beginminge:./s-5 5, sscke ctor ste teat tae kek ie eee cen | errr ters 4.05 3.52 |) jo oe sel eee 
1 | December TO—JanuaryO..,.6. coe See 5823 .70 3.95 12.9 8.5 
2 | January 7—February 3......:..-.-- 5.38 5.47 4.73 4.13 3135 22.6 
3 |. February 4=March 2)).2 02.524. 5.59 6357 4.88 4.44 28.2 26.0 
Au @tarchva—Marche3 Or eeylbele eee 6.73 6.13 4.85 4.30 ioe! 49.6 
5 | March 31—Aprill (27),..00.o8c station int 6.19 6.94 4.41 4.07 66.8 58.6 
6: | Aprilas8m May ses) tyne cnet ret 5.84 5.49 4.46 37.93 60.2 49.3 
7 May s26— line -22 aps b rohettepeny ile ansiens euui 5.26 4.24 3.96 55-5 49.3 
8 itine 23 —ally? 20s oe itevercreeeterste siete 4.99 5.05 4.30 4.00 39.6 36.9 
OA eiuly er -AU SUSE 7h ici teenie teria 5.20 oe, 4.34 S07 eile: 36.5 
1o | August 18-September 14........... 5.27 5.04 4.48 4.24 31.3 Z0n2 
11 | September 15—October 12........... 4.99 4.87 4.36 4.13 20.8 27.5 
12 | October 13—November 9............- 4.83 4.24 4.56 haat) 7.0 9.9 
13 | November 10-December 7.......... 5.08 4.63 4.86 4.29 7.8 5.0 
dioyesl Brat Arn 4 CRGSh RRO) CU bob ora. 71.01 60387) oer oe: |; Ee Soe on 
IAVETABE:. coc tcl felts os sterseisieieisieie ie serene 5.46 Sey Aoe 4.07 35150 3130 


The variation in weight also follows that of food consumption. The 
effect of heavy laying is to reduce the weight of the fowls. In December, 
when the egg production is low, the fowls gain rapidly in weight. When 
there is an increase in egg production there is a decrease in gain in weight, 
as shown in the months of January, March, and April. An increase in 
weight precedes an increase in production. 

During the latter part of summer, when the food consumption is low, 
both the egg yield and the weight of the fowls are also low. This con- 
dition is materially influenced by the production of an entire new coat of 
feathers. 


Weight of eggs 

In Table 7 are shown the number and average weight of all the eggs 
produced during the last seven days of each monthly period. The eggs 
from both strong and weak pens weighed approximately the same. 
Fluctuations occurred in nearly every period, certain strong pens pro- 
ducing heavier eggs than the comparison weak pens and vice versa. In 
the yearly average the strong pens slightly exceeded, although this 
condition did not hold true in each of the comparison pens. 


Cost per dozen eggs produced 


The average cost per dozen, as determined by the cost of food divided 
by the number of eggs laid, was $0.12 for the strong pens and $0.131 
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for the weak pens. (Table 8.) If the value gain in weight be deducted 
from the cost of food, the average cost per dozen is lowered to $0.108 
for the strong and $0.117 for the weak. When value gain in weight is 
not allowed, the Barred Plymouth Rock eggs cost more per dozen than 
the Leghorns, by virtue of the larger amount of food consumed by the 
fowls. If the cost of eggs be lessened by the value gain in weight, the Ply- 
mouth Rocks produced eggs at as low a cost per dozen as the Leghorns. 


TABLE 8. Cost PER DozEN EGcGs PRODUCED 
(December 10, 1907, to December 7, 1908) 


Summer 
selected Fall selected 
Sem" WREP nt cia 8p 
White White arre 
Leghorns Leghorns Fiymoaid 


Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 


PEniy ests Meiers «eveisie 78 79 76 75 21 23° Naw stett os See ee eee 


ERS eee aca | $0.108)$0.122| $0.116/$0.136| $0.137|$0.143| $0.120/$0.131|....... $o.011 
Cost of food minus value 
gain in weight per 
dozen eggs........... 0:..103}| ©).115|| O. 112||0.2%32]) 40.17 DT), ‘0.010)) OTO8|O-TEzie on ee 0.009 


Incubation 


The incubation of several hundred eggs per flock showed some advan- 
tage in fertility and hatching power in favor of the strong pens. The 
fertility was better and the number of chicks hatched was larger. The 
number hatehed in proportion to fertile eggs, also, was slightly larger in the 
strong pens. (Tableg.) Theaverage weight of the chicks was greater for 


TABLE 9. INCUBATION REPORT 
(December 10, 1907, to December 7, 1908) 


Susemies Fall selected 
True average Differ- 
. : Barred pe 
White White Pipcsunth 
Leghorns Leghorns Pcie 
Strong Weak Strong | Weak | Strong | Weak | Strong | Weak (Strong 
PON esas Sale ate oes 78 79 76 75 21 23 NS eon votes ote et ee 
ee ea Le al. Dn Ln ee a |... oo 
Number of eggs set..... 1,007 1,013 368 229 308 259 561 500 61 
Percentage of fertile eggs. 88.3 84.2 85.6 70.2 83.4 69.5 86.8 79.5 4 
Percentage of eggs 
hatched to fertile eggs. 69.6 67.5 63.1 59.0 54.8 48.3 65.6 63.4 2 
Percentage of eggs 
hatched to number set. 61.5 56.8 54.0 41.5 45.8 33.6 57.0 50.4 | 6.6 
Average weight of chicks 
hatched (pounds)...... 0.078 0.079} 0.079) 0.076) 0.071} 0.067; 0.078} 0.077} 0.001 
Average weight of eggs| | 
h- set (pounds)........:. 0.1T9) 0.179) omen 0.123) 0.124) 0.113) 0.121} O.II9) 0.002 
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the strong pens. The Barred Plymouth Rock pens gave a smaller per- 
. centage of chicks to the number of eggs set than did either of the Leghorn 
pens. The White Leghorn day-old chicks were heavier than the Plym- 
outh Rock chicks, although the eggs in the strong Plymouth Rock pens 
were heavier than the eggs in some of the pens of White Leghorns. This 
seems to indicate a negative correlation between size of chick and breed, 
and size of egg. 


Development of the chicks 

The chickens from all the fowls, weak and strong, were brooded to- 
gether. This insured similar conditions and an equal chance of develop- 
ment for all. 

The mortality up to six weeks of age was slightly greater among the 
chicks from the strong pens, which could not be accounted for by the 
appearance of the chickens. Among both weak and strong the mortality 
was much heavier with the Leghorns than with the Plymouth Rocks. 
(Table 10.) 

TABLE 10. Cuick RECORD 
(December 10, 1907, to December 7, 1908) 


Summer | | 
eiectad Fall selected | 
ae True average | Difference 
White White Be 
Plymouth 
Leghorns Leghorns ae | 
Strong {Weak | Strong | Weak | Strong {| Weak | Strong | Weak | Strong | Weak 
[ens 6 oP Seer a nae 78 79 76 75 21 Digest eaten foes eee ed eee 
2 ee ee eee aS: Sa ee ees 2) Ee es 
Number of chicks living 
at the end of six weeks.| 390 (366 113 63 112 81 205 170 BS tle ai ceric oe 
Percentage mortality up 
to six weeks of age....| 34.7 | 35.3 S257 ES a7 leet 70 3.5 Sie 7le2On4: 2. Be lltee eae 
Percentage males.......| 22.8 | 24.2 30 sie e271) | ae2Or4 ||) 2004! 30.4 | 23.9 O25. Bee 
Percentage females...... serial) Ss) 49.3 | 24.2 23.5 | 40.9 32.6 | 30.8 To Ghs |tekecerliew 
Percentage sex not 
recorded .. Ee fedoieyureioie sl =< 52.0 |} 48.5 TEOo ASi7 73s [est taal W463 3S | 17 2 OM Ae S35] te tororetets 8.3 
Average weight of pullets | 
at maturity (pounds). . 3.0 | 3.05| BAO Tea As 4.53] 3-48 3.53) 2.99 On54 paces 
| J J J 


The percentage of chicks at the end of six weeks to the total number 
of eggs set was slightly to the advantage of the strong pens. It is also 
noticeable that, although the mortality among the Plymouth Rocks was 
much less than among the Leghorns, it still required more eggs to 
produce one Plymouth Rock than to produce one Leghorn (2.8 eggs for 
each Leghorn chicken and 2.9 eggs for each Plymouth Rock chicken at 
six weeks of age). 

When penned up in the fall the average weight of the pullets from 
the strong pens (3.53 pounds) greatly exceeded that of the pullets from 
the weak pens (2.99 pounds). This difference was greatest with the 
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Plymouth Rocks. Although the mortality among the chickens from 
pen 76 (strong) was much heavier than among the chickens from pen 75 
(weak), the pullets in pen 76 were much heavier, their average weight 
being 3.07 pounds while that of the pullets in pen 75 was 2.45 pounds. 

Owing to the different combinations of weak and strong fowls used, 
records were kept of the sex of the progeny. There were a, good 
many deaths of young chicks whose sex was not recorded. Neither 
was the sex recorded of the chicks that failed to hatch. In Table 10, 
however, is shown the percentage of cockerels and pullets of all the 
chicksrecorded. All the strong pens, which had strong females and strong 
males, produced about an even percentage of cockerels and pullets. There 
were natural fluctuations, the difference in pen 76 being as great as ten 
per cent more pullets, and in pen 21, six per cent more cockerels. Among 
the weak pens the pullets averaged seven per cent greater in number 
than the cockerels. However, in pen 75 (weak females and weak males) 
the cockerels outnumbered the pullets by nearly three per cent. In the 
other two weak pens (strong males with weak females) the pullets out- 
numbered the cockerels. This was especially true with the Plymouth 
Rock pen 23. 

It would seem from these more or less contradictory results that the 
strength of the breeding stock does not greatly influence the sex of the 
offspring. 

Financial statement 

The financial statement for the year means the difference between 

the value of eggs laid plus the value of the gain in weight of the fowls, 


and the cost of food plus the cost of loss of stock by death. The interest 
on the investment is not included. The cost of litter for the pens is 


TABLE 11. FINANCIAL STATEMENT PER HEN 


(December 10, 1907, to December 7, 1908) 


Summer 
sceted' Fall selected 
= True average Difference 
White White ee 
lymouth 
Leghorns Leghorns Rocks 
| Strong | Weak | Strong Weak | Strong | Weak | Strong | Weak | Strong {| Weak 
PGR eG ait srs ertahie yon or hek7e 79 76 75 Or Ogi ais. Foeallen. Sal aec As eee nee 
Value of eggs...... yo | $2.95| $3.05} $2.80] $1.95| $3.01] $2.74) $2.92) $2.50] $0.33]...... 
Value of gain in weight. . 0.05] 0.07 0.05} 0.03 0.28] 0.32 0. 13) LOweall ieveeraee $o.o1 
ECISL OL OOGG =. sensi eans’s TS 7| dees T HEB] STAOF I.50| 1.42 T 28). Dia8l hy Here hee 
Cost of loss of stock..... 0.00! 0.10 0.06] 0.23 O.II| 0.06 D706 sO Talker 0.07 
‘Eotaliincomel % és. cia. 3. 00l) wane 2.85) 1.98 3.29] 3.06 3-05) 2.73 OVSZIi news 
PLOLALOULEO nce asislets s0e e's Tot7| D.45 E24) \t.30 1.61; 1.48 Ti34] ete ATS cette 0.07 
BAlANCe DrOht as. sees. Eeo3i) L267 1.61} 0.68 1.68} 1.58 pas Nee Gea Os30)a ee 
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more than offset by the manure taken from them. The labor involved 
in keeping records was so greatly in excess of what it would be on a 
commercial plant that it was omitted from this summary. 

In Table 11 the balance profit from each of the strong pens is shown 
to be materially greater than that from the corresponding weak pen. This 
difference is most pronounced in the fall-selected White Leghorn pens. 
Although the weak pen (79) laid more eggs than the strong pen (78), 
the difference in consumption of food and the cost of lost stock brought 
the average profit of flock 79 sixteen cents lower than that of flock 78. 
The difference in balance profit between the averages of the strong and 
weak pens was thirty-nine cents in favor of the strong pens. 
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PART Af 
THE SECOND YEAR’S WORK WITH THE ORIGINAL FOWLS 


The second part of this bulletin is concerned with the data obtained 
during the second year of work on the fowls used in the experiments 
described in Part I. The same fowls were continued in the same pens 
under similar care and treatment. 


FOOD CONSUMPTION 


The consumption of whole grain was noticeably less during the second 
year. This was due to the heavy consumption of ground feed. The 
consumption of the latter, however, was much more evenly distributed 
among the different pens. The strong pens averaged a larger consumption 
of total food during the second year. The fowls in the strong pens ate 
a slightly less amount of whole grain, on the average, than did those in 
the weak pens. The consumption of meat scrap was greater in the strong 
pens, because of the greater use of the dry mash in those pens. (Table 12.) 


TABLE 12. CONSUMPTION OF Foop PER HEN (IN POUNDs) 
(December 8, 1908, to December 6, 1909) 


Summer 
selected Fall selected | 
Ree ee ee True average Difference 
White White arre 
Leghorns | Leghorns P iycscatls 


Strong | Weak Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 


Pena dies ea eae 78 79.| 76 75 2I BB Nees. d06 scl] Seas eet oe veel eee 
Total, including grit and) : 

shellac cee Bee | 82.50} 81.24) 79.44] 77.20] 114.37|104.83] 91.12) 89.02 2'- TO) <5 sietete 
Total, not including grit 

and'‘shelle chaaerenes 80) 77.08| 76.92) 74.85) 109.78/100.87| 86.39) 85.45 O94) oc wvclere 


75. 
Total whole grain....... | 38. 
Total ground grain...... iene 
Total whole and ground 

STAI een ee eee 55. 


Pounds of whole grain to| 
each pound of ground 


TAIN ae ee "22301 oear 2.75| 4.09 3.50] 3.44 25 OT eS 55 esters 0.74 
Percentage of meat scrap] | 
LOPE TAM. Cee eee 22) 7259 8.11] 5.96 6.66; 6.90 8.09) 6.86) 1523) Shoe 


Pounds of other foods to| 


each pound of grit and 
SHE Bef sche see | } 22.31] 1852] 30523785] 23208] 25247) ebSs20| 023cO2la eres 5.67 


In most instances the flock that produced the largest number of eggs 
consumed the greatest amount of meat scrap and dry mash. The amount 
of grit and shell eaten the second year was about the same as the first. 
The stronger fowls ate the greater amount of grit and shell. 


ee 
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Owing to the change in relative proportion of the consumption of 
whole grain and dry mash (containing the meat scrap), the ratio of 
protein to carbohydrates was narrower during the second year of feeding. 
(Table 13.) This may partially account for the fact that the produc- 
tion of eggs per pound of dry matter consumed remained as low for 
the yearling fowls as for the pullets. 


TABLE 13. Totat Foop NuTRIENTs (IN PouNDs) 
(December 8, 1908, to December 6, 1909) 


Summer 
pclested Fall selected 
= y True average Difference 
White White are 
Ply: th 
Leghorns Leghorns ack 
‘| Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 
LEE RS OMe BEDI OCIS 78 79 76 715 21 230i liacsrster hovel totess =: sil scakce salle ets 
Dry matter...... netens 57-23) 56.83] 58.97] 55.99} 78.53] 73.20] 64.19] 62.79 1.40). ...-. 
Ash (including grit and 
Da) soAannécacesocer 8.66} 6.05 4.46] 4.14 EEL BOeZ2S 6.85| 5.58 5 Sapte | bape 
IBrobelninis sev tecotreeienrete 9.58) 8.94 9.47} 8.24) 11.84] IL.13} 10.22) 9.74 O.48) e216 
Garbohydrates. 255. ¢.)...: 36.40] 37.01] 38.15] 37.30] 53.09] 48.12] 42.75] 41.30 ESAS erates 
Fat. Se oe pape shoe Se 2.44) 3.78 2.46] 2.20 3.5). 206. 2eOS 36 OL oon ose 0.36 
Ratio of protein to carbo- 
hydrates and fat...... 4.37| 5.09 A263| Sex2 5.08] 4.92 ATONE: 03) Sasser 0.17 


The amount of dry matter consumed per pound live weight was several 
pounds less during the second year of feeding than during the first. 
(Table 14.) Eggs were produced, also, at practically the same expenditure 
of dry matter as during the preceding year. Although the same number 
of eggs was produced the second year, for each one hundred pounds 
of dry matter consumed a smaller total number of eggs was produced. 


TABLE 14. THE PROPORTIONATE CONSUMPTION OF FOOD PER POUND LIVE WEIGHT 
AND PER PoUND EGGs PRODUCED 


(December 8, 1908, to December 6, 1909) 


Summer 
selected Fall selected 
oe ee ees True average Difference 
White White arre 
Leghorns Leghorns Eat 


Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 


erry resin te sietine 78 79 76 75 21 73 ie Nh Ree ae pies eke te ee Se SLE Ae 


Pounds dry matter con- 
sumed per pound live 
WEIDT baci n.rnc aye see oe 14.34) 15.11] 14-48) 14-46). T1770) 2)534)/5, 13.20), 13,62)\.0.. «ce 0.32 

Pounds dry matter re- 
quired per pound eggs 
Wroduced ec: = passes aks 4.15| 4.34 4.41; 4.68 SOA 5225 ASTEN AZG2)| crea saras o.Ir 

Pounds of food required 
to produce 1 dozen eggs 8.96, 9.30 SOL), (O.05| 22276 BL 25) L002 1022614. 014..-. 0.24 
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BROODINESS AND MORTALITY 


The number of fowls that became broody during the second year, as 
shown in Table 1s, did not exceed that of the first year to any extent, 
but the length of time during which they remained broody did materially 
exceed that of the first year. 


TABLE 15. BRoOopDINESS AND MORTALITY 
(December 8, 1908, to December 6, 1909) 


Summer 
salectad Fall selected 
—— Total Differ- 
: . Barred eee! 
White White Pivaeuch: 
Leghorns Leghorns R otke 
Strong | Weak | Strong | Weak | Strong ) Weak | Strong | Weak | Strong 
Pent hawt ee ck ease: 78 79 76 715 21 DRE | ninsistess ke | oe Ga eee 
Number of hens broody........ PB AS} 22 20 60 51 103 94 9 
May SiDrOOG yay erp ce etarste tetera 184] 184 156 155 401 314 741 653 88 
Number died wages: «t-rokie ee I a 5 2 6 2 12. 6 6 


Percentage mortality.......... 4 9.5 heea])  Swegit oa) 4 8: Glisce. 2S ac eee ee 


The high mortality in two of the strong pens was unexpected and in 
no way accountable. The fowls that died showed no signs of disease and 
to all appearances they did not die from physical weakness. Notwith- 
standing this, the average mortality for the two years was a little heavier 
in the weak pens. 

EGG PRODUCTION 

The egg production averaged higher for the strong pens although 

there was great fluctuation at different periods, during some of which 


TABLE 16. PERCENTAGE OF EGG PRODUCTION BY PERIODS 
(December 8, 1908, to December 6, 1909) 


Summer 
selected Fall selected é 
rue : 
. AF = Sina averane Difference 
: ite ite 
Period Date Leghorns Leghorns Piety 

Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 
Pen'’78)|Pen 79|"Pen 76) |Pen\75|"Pen 20 ||P eri23i\essr. ayes cte seecenstetel| avers etelses)| aera 
I |Dec. 8-Jan. 4.... 0.5 2.3 32 ont 28.0} 13.3 10.1 6.3 BBE cee 
2 |Jan. 5-Feb. 1.... 9.7 8.1 4.5 hate 24.6 | 24.8 TOG | as aan erate rote 0.5 
3 |Feb. 2—Mar. 1....| 17.4 | 21.2 20.6 | 14.0 19.0 | 22.6 18):0'| TOF]. creep 0.8 
4 |Mar. 2-Mar. 29..| 40.5 | 37-5 36.5 | 43.0 44.7 | 44.4 40.3) | ATES nce s tine ry 
5 |Mar. 30-April 26.| 62.8 | 65.4 62.3 | 63.8 40.4 | 47.5 5 OM 57 c Oletctaratatate 2.0 
6 |April 27-May 24.) 66.2 | 60.5 60.5 | 56.8 43.2 | 45.3 57.4) | 58.25 Rohl Acre 
7 |May 25—-June 21..| 58.4 | 59.7 54.9 | 46.8 43.3 | 43.0 52.7 | 49.5 3.2) lis orsvseate 
8 |June 22—July 10.. 2.0 | 45.8 ives || esfeloen 342 e383 46.1 | 41.1 yee ba cnekcre 
9 |July 20-Aug. 16..| 39.7 | 28.9 33.8 | 36.1 36.2 | 37.0 36.8 | 34.0 Cas Fall fe sels Se 
1o |Aug. 17-Sept. 13.| 33.3 | 24.8 34.3) ||| 26.3 38.8 | 40.4 35\2. | Sie Avl. |Serae ss 
Ir |Sept. 14-Oct. 11..| 12.9 | 14.2 18.0 7 heAS 22e 7a eg asO) 1 ie Reka Wes pases A] fe Atay, ps ras 
tT2 |Oct: 12—Nov. 8....).... 05. 5.4 E5 TOK 738 9.2 4.5 (AB ael ney tot 1.0 
Te MN NOV HODES NOs. Yon coi a btellisonoeiei] = See ae eee 0.9 0.3 0.9 0.3 G26) |Secices 
True average... 30.29] 28.78] 29.37] 26.28] 20.56] 30.64) 29.74] 28.57 5 Ne | Re 


CONSTITUTIONAL VIGOR IN POULTRY 593 


the production from the weak pens was the larger. At two periods only 
was the production as great as that of the first year, although it compared 
very favorably during the months of March, April, May, June, and July. 
There were certain periods during the late fall when some of the flocks 
produced no eggs. (Table 16.) 

The second year’s tabulation of average consumption of dry matter, 
weight of fowls, and production of eggs by periods shows practically the 
same conditions as ex- 
isted during the first 
year. The period of 
heaviest weight of the 
fowls in each case pre- 
cedes the period of 
highest egg produc- 
tion. The periods of 
highest consumption 
of dry matter come at 
the same time as those 
of heaviest egg pro- 
duction. The average 
strong and average 
weak pens show a 
very similar type of 
curve. The strong 
pens during most peri- 
ods show better egg 
production and food 
consumption than do 
the weak pens. The 
weak fowls reached 
their highest produc- 


tion in the spring one Fic. 164.—The average dry matier consumed, the average 
period in advance of weight of fowls, and the percentage of egg production, by 


eriods of twenty-eight days each 
the strong, and started i y Sey ata 
laying a little earlier in the fall than did the strong. These conditions 
are shown in Table 17 and Fig. 164 


i 
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WEIGHT OF EGGS 


The average weight of the eggs incubated from the strong flocks was 
slightly greater than that of the eggs from the weak flocks. (Table 18.) 
For both years the difference in weight between the eggs from the strong 
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and weak flocks of Barred Plymouth Rocks was greater than between 
those from the strong and weak Leghorn flocks. 


TABLE 17. AvERAGE Dry MATTER CONSUMED, AVERAGE WEIGHT “OF FowLs, AND 
PERCENTAGE OF EGG PRODUCTION, BY PERIODS 


(December 8, 1908, to December 6, 1909) 


| 
| Average dry mat-| Average weight | 
ter consumed of fowls Peres 
Period Date (pounds) (pounds) | as 
Strong { Weak | Strong Weak | Strong | Weak 
Reon eee cere crea ve ene|) les cis eee 4.86 4.29'|) 2.5225. | wee 
1 | December 8—January 4............. 4.70 | 4.61 5.06 4.59 10.1 6.3 
2 Vantary 5—Pepruany Tia. .:! ers ose 2 Rely 4.96 52e 4.76 12.6 13-7 
34 shtebritaryse—March i tee. ccs. ce 5.26 | PE i 5.35 4.61 18.9 19.7 
Ao\ Marche2—Marclt 20). repens ole ole 1o1" 4.87 | 5.58 5.15 4.75 40.3 41.8 
Gel] tern Sf svarl le SEs aaa ope 5.65 5.95 5.09 4.69 55-9 57.9 
60) "April 27—May 24). o\s oe val ecceysi se. cata | 6.02 SOF 5.04 4.68 57-4 53-5 
Fal MAY QE NAITO" DT Syn, cvs yoeiais = cveleeie &.0ap | 5.39 4.89 5.01 4:60) 52.7 49.5 
Sale sie sonal y- TO sieve cheienera tee stake “sae. = 4.58 4.49 4.86 4.44 | 46.1 41.1 
Q1| July 20—Aaeust 16-28 32 se te acre 7, Neog As 4.57 4.63 4.45 36.8 34.0 
1o | August 17—-September 13........... 4.89 | 4.52 4.77 Fig te eZ. 3t.= 
Im | September 14—October I1........... 4.34 | 4.10 4.66 4.29 17.2 18.7 
12 | October 12-November 8............ 4.16 3.99 4.61 4.19 4.5 a5 
13 | November 9—December 6........... 4.43 4.04 4.75 4.27 0.9 og 
Dobal (say ceeierosc a ete eee certo oe eles | 64.19 G2S7G A Ms sic0. 06 1" 32.2, oeio olen eee 
A VETARE crc tas cictoorevd & sciitta cs Pai le ais aia. 4) 8 4.93 4.83 | 4.92 4.52 29.74 28.57 


COST PER DOZEN EGGS PRODUCED 


The average cost to produce eggs the second year was three to five 
cents more per dozen than for the first year. (Table 19.) This increased 
cost is accounted for by the lower consumption of food and higher pro- 
duction of eggs during the previous year. The weak Plymouth Rock 
pen made a more economical use of its food in number of eggs produced, 
but the strong fowls produced much heavier eggs. This comparison is 
the only one in this series in which the weak fowls produced at a lower 
cost per dozen eggs. 


INCUBATION 


A large number of eggs were incubated and showed a consistent 
advantage in favor of the strong pens, not only in fertility, but in the 
percentage of eggs hatched, weight of chicks, and number of chicks alive 
at the end of six weeks. In hatching power, the eggs from the strong 
pens averaged 7.7 per cent higher than those from the weak pens. There 
was less difference in the weight of the chicks from the strong and weak 
White Leghorn pens than in that from the strong and weak Plymouth 
Rock pens. The weight of the chick seems to depend more on the weight 
of the egg than on the flock or breed from which it was hatched. In two 
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TABLE 19. Cost PER DozEN EGGs PRopUCED 
(December 8, 1908, to December 6, 1909) 


Summer 
selected Fall selected 
Base True average | Difference 
White White arre 
Leghorns | Leghorns P cpio 


Strong | Weak Strong | Weak | Strong | Weak | Strong | Weak | Strong Wen 


GTI ete ecto tre eveleveh 78 79 76 75 21 23). Weis vljos 2A et. ee 


Cost of food per dozen | 
CLES he eoeatone eye ten tees $0.133|$0.139) $0.140|$0.149| $0.186|$0.170| $0. 150/$0.153]....... $0 .003 
Cost of food minus value} 
gain in weight per 
Gozenveggsi., pesos oe. 0.132] 0.,137| 0.143] 10. 140! sOVL80|0nn7 715 Of t52190- B55 0.003 


cases the strong flock laid the heavier eggs and these hatched the heavier 
chicks; but in one combination flock 79 (weak) produced the heavier 
eggs and consequently heavier chicks. (Table 20.) 


TABLE 20. INCUBATION REPORT 
(December 8, 1908, to December 6, 1909) 


Summer 
selected Fall selected . 
Sia Ble aera paps 
ee Mane Pie oth 
Leghorns Leghorns Apaches 


Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong 


Penner ho. scious & pe 78 719 76 715 21 De tal Pera (ES te leo cic 


Number of eggs set......./331 346 208 273 256 267 205 205». Micwecites 
Percentage of fertile eggs...| 84.2 62.7 90.6 92.3 87.5 88.4 87.3 79.5 7.8 
Percentage of eggs 
hatched to fertile eggs...) 41.9 40.0 39.6 33-7 32) 7 23).07 38.3 Bons 6.0 
Percentage of eggs 


hatched to number set...| 35.3 25 35.9 chisat 28.1 21.0 S24 pas "REE 
Average weight of chicks 

hatched (pounds)........| 0.087) 0.088! 0.090! 0.088] 0.085} 0.081} 0.088] 0.086} 0.002 
Average weight of eggs 

set\(pounds)ire. . eel oon 0.129] “O-r30) .0. 133|- (oO, 132i) (02133) YO-023|— 0-130). (Onr28) oLoes 


CHICK MORTALITY 


The actual number of chicks alive at the end of six weeks was greater 
in each instance in the strong pens than in the weak. The percentage 
of mortality was higher in the weak pens except with the White Leghorn 
fall-selected flocks, in which case the weak pen had a slightly lower 
mortality percentage than the strong. The average for all flocks, how- 
ever, was greatly to the advantage of the strong pens. (Table 21.) 

A larger percentage of heavier chicks was hatched in pen 76 (strong) 
than in pen 75 (weak); but the greater percentage of mortality occurred 
in this same strong pen with both chicks and old fowls. It does not 
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follow then, necessarily, that the chicks produced from eggs which hatched 
more and heavier chicks than other eggs, will survive better. 

In the same season the mortality in pens 21 (strong) and 23 (weak) was 
greater among the chicks in the weak pen, whereas the mortality in the 
parent stock was greater among the hens in the strong pen. This shows 
that the rate of mortality in the parent stock does not necessarily influence 
the death rate in the chicks. 


TABLE 21. Cuick RECORD 
(December 8, 1908, to December 6, 1909) 


Summer 
Eaiecbed Fall selected | 
= eT ea y ea ad True average Difference 
White White | Bee 
| Plymouth 
Leghorns Leghorns Rocks 
Strong | Weak | Strong | Weak | Strong { Weak | Strong | Weak | Strong | Weak 
Pena vio Sa% 2 aie Se aeretee 78 7 ae Git i eet 23 cd a eee eee IBeececnllodeses 
Number of chicks living! eee He 0 ae th we Shae 
at the end of six weeks. 79 44 78 63 See 20 69 44 25 
Percentage mortality up 
to six weeks of age.... SOMLe She 2i 24 \2) 202 28 eRe Se Ole n27 Ol || 3 2iye leone 4.9 
Percentage males....... E220) -LOsg|) %4).6))) 10°. LE7EOl eo SAGE eal Sse LA l sen era 0.7 
Percentage females...... Tole Tens 6.8 net 17.6| 27.8 Sho ETS 7. Ie cea Sean, 
Percentage sex not re- | 
CORDED pr peya elite lel « 79.3} 76.6) 78.6 | 84.8 GAS) e40ntlee 77/29) | 72 ik Tate eel leas Ope 
Average weight of pullets | 


aiamaturity (pounds). -|'5..-.. =\\o. 6. = DEQ A 2200 ley orate lia akeyo ore 2.98} 2.96 ONO2|\eer ee 


FINANCIAL STATEMENT 
The financial statement shown in Table 22 was computed in the same 
way as that in Part I. Among the White Leghorns, the value of the eggs 
produced from the strong pens and the balance profit for those pens 
materially exceeded the record for the weak pens. It was different, 


TABLE 22. FINANCIAL STATEMENT PER HEN 
(December 8, 1908, to December 6, 1909) 


| 
Summer 
elector | Fall selected 
| True average Difference 
White | White oe 
Leghorns | Leghorns Rocks 
Strong { Weak Strong {| Weak | Strong | Weak | Strong Weak | Strong | Weax 
ETI teed octane cicker tee Sieekerne 78 79 76 75 21 By Nlogesenallodtan cdl|aaseccalloctes: 
Value of eggs........... $2.60) $2.47] $2.55 $2.23 $2166! $278) $2.60 | $2.53): $0.07 |. 22 
Value of gain in weight. . GOL CORO2 tire See lime, este lee eee crores OF,003) 90.006) s5 000s $0.003 
Gost of loss)mi weight.... 2]; once eee 0.03) 0.005 GHO3!) ONOF|) JOLO2aINOVOZ5Iis 21. er 0.005 
Gost: of f00d)... ent 02h Ts25| se Do 22} 1.25] 1.19 TeO7 essie Ds) lates OxOsn lous Le: 
Cost of loss of stock..... 0.02} 0.06 0.16) 0.08 0.33} 0.08] 0.16 | 0.08 OROS els sai 
PROtAl INCOME. «ve s)o--\e.0)0. 2401) 22490 2055 2a25 2766|' 2-78) 27603\) 25.536), 0.067). ....c - 
photal GuteOwse seen. to27| 1.28 1.44) 1.275 2203) E73) = 0-655 [k-445|) 'O,/FO5)\<.).)... 
Balance: profits: cic<..-aicie;< Dag4) 25 I.II) 0.955 0263]>> L.05|) 22053) E-OOLl... 25. 0.038 
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however, with the Plymouth Rocks. In that case the weak pen greatly 
exceeded the strong pen in the profit at the end of the year. This con- 
dition is due principally to the high mortality in strong pen 21. The 
cause of this mortality seems to have affected also the production of 
the remaining strong fowls, as shown by their product falling below the 
value of the weak pen. This difference between the strong and weak 
Plymouth Rocks was sufficient to bring the true average balance profit 
of all the strong pens below that of the weak, even though the average 
value of the eggs produced by the strong was the greater. In omitting 
the loss by death from these calculations the strong pens would show 
a decided profit over the weak, instead of a loss. 

It is interesting to note that although the Plymouth Rock hens, strong 
and weak, laid more eggs during the second year than did the White 
Leghorns, yet because of the lower food consumption the Leghorns 
materially exceeded the Plymouth Rocks in the actual balance profit. 

The value of the eggs from the second year of feeding was nearly as 
great as that from the first, and with the food consumption about the 
same the balance profit should have been nearly equal for both years. 
The increased price in grain during the second year, however, made the 
balance profit less than that of the first year. 
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PART et 
THE PROGENY FROM THE ORIGINAL FLOCKS 


The third part of this bulletin records the observations made on the 
progeny from the pullets in the original pens. All the pullets matured 
from the weak flocks were saved. If the number in the strong flocks 
exceeded that in the weak, they were culled to an equal number. No 
further selection was made. Two weak males (cockerels) were put in 
pen 13 (weak). In all the other pens strong males were used. In 
general care and management the treatment of these flocks was similar 
to that of their parents. 


FOOD CONSUMPTION 


The second generation consumed more food per fowl than did the first 
generation. In every instance the food consumption was greater in the 
strong pen, and the average consumption of ground food was of about 
the same proportion as it was with the first generation. In each instance, 
except the fall-selected White Leghorns, the strong flocks consumed 
the greater amount of ground food. Since the mash contained the meat 
scrap, this weak flock (13) consequently consumed more of the meat 
than did the corresponding strong flock. This fact may partially explain 


TABLE 23. CONSUMPTION OF Foop PER HEN (IN PouNDs) 
(November 24, 1908, to November 22, 1909) 


Progeny from 


summer Progeny from fall selected 
selected 
A z True average Difference 
White White arte 
Leghorns Leghorns Foe 


Strong {| Weak | Strong | Weak | Strong { Weak | Strong { Weak | Strong | Weak 


REN ech Se oie siete feiss ee 20 22 II 13 12 TAS Sie retihs« lelllercsieiees| = clets Resell tormrepees 


Parents*pen. 2. 2542 4| 75 79 76 715 21 Je he eee nel ote Seite heheeee ens ote 
Total, including grit and 

Shelly a ty oivds state ce 85.85) 80.13} 86.29] 85.04] I10.03/104.85| 92.84] 87.00 5 O4ila setae 
Total, not including grit 

and'shellio¢<)..- ca eiee ae 81.84| 77.33] 80.18] 78.98] 105.17] 97.04) 88.20) 82.45 SeSillecenrehete 
Total whole grain....... 41.54| 41.08] 46.28) 42.50) 58.03] 59.81} 46.94] 45.92 MBPS door 
Total ground grain...... 16.77| I5.18| 13.46] 15.60] 20.03] 13.20} 17.23] 14.76 QA Til aeraete 
Total whole and ground 

BiAINe ie itise ee eee 58.31| 56.26} 59.74] 58.10] 78.06) 73.01} 64.17| 60.68 BAO con teiae 
Total grit and shell..... 4.01} 2.80 6.11| 6.06 4.86] 7.81 4.55| 4.55 Os 00\|eceeee 
Pounds of whole grain to 

each pound of ground 

Praline hope cee 2A |e 270 343 | eae 2.89) 4.53 25721) oS LE ce corse 0.39 
Percentage of meat scrap | 

TOVREA oe raieesisc a 9.44, 8.86 8.40} 9.50 8.81) 6.39 8.87| 8.10 (AN | earetoe 


Pounds of other foods to 
each pound of grit and 
SHELL aren svereieiia tet ore 20.40| 27.61| 13.12] 13.03] 21.63) 12.42| 19.40] 18.12 TSS eres) cre 
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the higher percentage of egg production in pen 13 (weak) over pen 11 
(strong). In all other comparison flocks, as well as in the averages of 
all the strong and weak flocks, the strong flocks consumed more meat 
scrap and produced more eggs than did the weak flocks. This higher 
production in the pens consuming the greater proportion of meat scrap 
to grain is true in all three parts of these experiments. The ratio of 
protein to carbohydrates and fat varied in the same proportion and in 
the same pens according to the consumption of mash and meat scrap and 
the production of eggs. When the ratio was narrowest, the egg production 
was greatest. The average ratio for the best production was about 1: 4.5. 


TABLE 24. TotraL Foop NuTRIENTS (IN PouNDs) 
(November 24, 1908, to November 22, 1909) 


Progeny from 
summer Progeny from fall selected 
selected 
= zi True average Difference 
White White Beats 
Leghorns Leghorns Pinout 
Strong {| Weak | Strong { Weak | Strong {| Weak | Strong | Weak | Strong | Weak 
Pen st cians oh erate. 20 22 II 13 12 LA <2 | aie 0 Sxe 2 Neveu scelel| area el 
IBATentSapell. Ae lnereenye ct 78 79 76 75 21 7x, ae EORTC eee eS) te +3 
Dry matter...... ose wis 60.24) 57.78} 60.65] 59.46} 79.26] 72.87] 65.75] 61.76 350 |..0tay enue 
Ash (including grit and 
Shell) eritns. decces erence 6.49] 4.75 8.05] 8.00 7.40| 10.07 6.97} 6.58 0.30|aaccees 
IPFOLEINE weit ort shee denvet IO.II| 9.51 9.72) 9.92] 12.91] 10.81) 10.86] 9.89 ONO 7il\crenctnate 
Garbohydrates® se. ails 38..20| 43.47) =30-3%| Bi7254|) (50.87) 45-431) (4206) 43675 eee 1.69 
ab eee tt ave Set Oe 2558) panda 205 5|easeed ZeSD 4s 2584 |e e04 eee rare 0.20 
Ratio of protein to carbo- 
hydrates and fat...... Axgo) | 5er4! 4.63} 4.52 4.55| 5.39 AAO 50L2| Gena 0.66 


TABLE 25. THE PROPORTIONATE CONSUMPTION OF FOOD PER PoUND LIVE WEIGHT 
AND PER POUND EGGs PRODUCED 


(November 24, 1908, to November 22, 1909) 


Progeny from 


summer Progeny from fall selected 
selected 
= zi True average Difference 
White White nasbx 
Plymouth 
Leghorns Leghorns Rocks 
Strong { Weak | Strong { Weak | Strong {| Weak | Strong | Weak | Strong | Weak 
Pes igava + Bis wave ie atele RIE 20 22 II 13 12 hae 1b ee ee BRR dre Phases St bo = 
Parentsmpem= 2 «teste .fe2 78 79 76 75 21 BES} ||P oie wih e/a e ter ot es| Psy w ice?) 
Pounds dry matter con- 
sumed per pound live 
VET Ribs fava a eis crayon tas 17:.92| 17.66) 18.26) I9-.05)) 13.59] 44-54]! © 15-99], 10.67). ..2 5s 0.68 
Pounds dry matter re-| 
quired per pound eggs! 
LOMUced. 2. h...:- peel) 3243305 4.12| 3.88 5.10} 6.50 4208] OAs asia se: 0.30 
Pounds of food required 
to produce 1 dozen eggs 7.34) 7.60 8.79| 8.34] 10.63] 14.03 BSS) O55] seks. oe 0.70 
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In Table 25 it is shown that more pounds of food per pound live weight 
were required by the weaker flocks, except for the progeny of the summer- 
selected White Leghorns. The number of pounds of dry matter required 
to produce a pound of eggs varied in proportion to the consumption of 
meat scraps rather than to the consumption of food. The pounds of feed 
required to produce each dozen of eggs varied in like manner. 


BROODINESS AND MORTALITY 


It is shown in Table 26 that the strong fowls were broody more frequently 
than the weak ones. This was true in all but one comparison. The same 
condition existed in the parent stock during the pullet year, but changed 
during the second year to such an extent that the weak ones were broody 
more frequently. 

TABLE 26. BROODINEsS AND MortTAaLity 
(November 24, 1908, to November 22, 1909) 


Progeny from 
summer Progeny from fall selected 
selected 


Tee Seen Ta Total Difference 
: 3 arre 
pleas aN Bisanonee 
eghorns eghorns Rete 

Strong Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 
Pens erie se io acla st es Zo 22 II 13 12 1a eal (So cases] (exo pen Lal (cao Rte fet kwene 
IPATeTIESY PEt 4 side ss. - i 78 70 | 76 75 21 | DB a Waterss oye | ieraha-eees [iaraeanete tens | goes, ere 
Number of hens broody.. 13 I a) 3 29 35 52 39 Wisin ltersterere 
Days broody...-..-..-.- 715 13 II4 27 116 196 305 236 607 |seee 28 
Number died..... Spéogac 4 I 3 | 2 2 4 9 7 7 ei 
Percentage mortality.... D2)5) 3) 33 3 2262 Sinsi) VAOPC) ad otnon| (obras) aa one Selle on 68s 

} 


The mortality was higher in the two strong White Leghorn pens than 
in the weak, but was lower in the strong Barred Plymouth Rock pen 
than in the corresponding weak pen. There was no apparent cause 
for this mortality. The percentage of mortality to which we would 
naturally look as an indication of constitutional vigor was very uneven 
and irregular in all the pens in the three experiments. Instead of assist- 
ing, it made the interpretation of these results more difficult. 


EGG PRODUCTION 


The average egg production is decidedly in favor of the strong flocks. 
(Table 27.) In one comparison, however, pen 13 (weak) produced more - 
than pen rr (strong), due to an unusual laying rally during July, August, 
and September. The parents of this flock were considered the weakest 
of all flocks and the males used were also weak individuals. The pullets 
themselves were lighter and less developed in the fall. 
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TABLE 28. AvERAGE Dry Matter CoNsUMED, AVERAGE WEIGHT OF FOWLS, AND 
PERCENTAGE OF EGG PRODUCTION, BY PERIODS 
(November 24, 1908, to November 22, 1909) 


Average dry mat- 
ter consumed 


Average weight 


Percentage of 


of fowls 3 egg production 


Period Date (pounds) (pounds) 
Strong | Weak | Strong {| Weak | Strong | Weak 
Beginning... ai. jet ctor xe eer lo Gee nee ne 3-53 2h OSuIp Aact ee eee aes 
1 | November 24—December 21......... 5.08 4.89 4.06 3.58 16.0 25.0 
2 | December 22—January 18........... 55 Rem 42.35 3.98 19.0 18.1 
3 Peay t9o—February 15........... 5.50 532 4.63 4.26 31.0 28.9 
4 ebritary,16—March insets eve teletelel= 5.64 5.61 4.62 4.27 2 34.7 
Sa eevancherG—A prilerzerrcraetteleleleletele 5.38 5.32 4.09 4.04 44.8 30.9 
Gn) Aprilirs—May rose cincan cmieveclo cisie are 5.64 5.74 4.29 3.78 62.2 44.2 
a May TT) unel7 Sele ce sie eisisie ee nici 6.13 R23 4.24 3.92 67.0 49.6 
Sale ane 8—Julys5 ee srpsiacremreserieve eetee os 5.19 4.87 4.09 3.67 55.6 49.1 
OM SIMO —AUPUSEI2. ae wvarcicle fete cleric eis 4.58 4.67 4.13 3.76 44.2 46.5 
TOu| Aupust) S—August) 30. acc ccc cess 4.69 4.74 4.20 3.88 45.2 42.9 
11 | August 31-September 27........... 4.79 4.34 Ais} 3.61 34.8 30.1 
12 | September 28—October 25........... 4.19 4.01 3.90 3.65 12.3 II.6 
13 ' October 26-November 22........... 4.54 4.30 4.17 3.90 alt 2.0 
MNCL Meet hay inl efevelereietelets o cicie cis also e\aierd or ee.s 66.70 Oe e210 | Beteorob.c (|| Sto He ceen Eee On lee adc 
erage are ee ar Lie see eine ol cae is 5.13 4.86 4.22 3.80 35.0 31.0 
A study of Table 28 P ; 
. See Oi fat ROS JOS ie Jee I5 
and Fig. 165 shows that 
the heavy consump- f i 
tion of food in these | 
pullet pens occurred 
during the periods of 
heaviest weight of the 
fowls and slightly pre- a 
ceded the highest pro- [| : SE 
duction of eggs. These : : 
1 +t tt itt st 
figures confirm the data i HEH i 
zai at : 


given in Table 6 and 
Fig: -163, Part I, and 
in Table 17 and Fig. 
£64, Part If, of this 
bulletin. * 


WEIGHT OF EGGS 


In all comparison 
flocks the average 
weight of the eggs from 
the strong fowls was the 
greater. Itis noticeable 
in Table 29 that there 
were fluctuations from 
period to period, and 


Fic. 165.—The average dry matter consumed, the average 


weight of fowls, and the percentage of egg production, by 
pertods of twenty-eight days each 


* Similar results are illustrated in Bulletin 258 of this station, Figs. 16 and 17. 
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that in some of these instances the weaker fowls laid the heavier eggs. 
This variation in weight does not seem to be influenced particularly by 
an increase or a decrease in the number produced. 


COST PER DOZEN EGGS PRODUCED 


The cost per dozen eggs produced was lower in the strong pens except 
in the same weak flock (13) that laid a greater number than its corre- 
sponding strong flock. This cost, however, as illustrated in Table 30, 


TABLE 30. Cost pER DozEN EGGs PRODUCED 


(November 24, 1908, to November 22, 1909) 


Progeny from | 


summer 


elected Progeny from fall selected 


Say ean ea True average Difference 
White White arte 
Leghorns | Leghorns ee 


Strong | Weak | Strong | Weak | Strong | Weak/ Strong | Weak | Strong | Weak 
| 


IIS oh Oe Eb OO Se eee 20 22 II 13 12 TAU |e een 


| | ——_—— 


Parents? pen...) sos. 78 79 76 75 ae 2k feed ch eae PESO 


Cost of food per dozen 
OSE MC cera oo Sse $o.111/$0.116|] $0.133|/$0.125| $0.163\$0.210| $0.134|$0.144]....... $0.010 


gain in weight per 
dozemieggse-n cc. - hee O2LO6|"O2 Er2|) 02125) On Era) (OsE42| 0. 167] (0.12340). E27\\-c-t en = | 0.004 
} 


is considerably higher than the cost of producing a dozen eggs the year 
previous by the parents of these pullets. This is due to the increased 
price of food rather than to increased consumption or decreased production. 

It is interesting to note that the parents of these pullets produced eggs 
during the same year at nearly as low a cost per dozen. 


INCUBATION 


It is noticeable in Table 31 that the eggs from the strong and weak 
pens varied indiscriminately in fertility and hatching power. In fact, 
the average percentage of chicks hatched from all the weak pens was 
greater than that from the strong ones. This was partially offset by the 
higher average fertility of the eggs, heavier weight of the eggs and chicks, 
and lower average mortality among the chicks from the strong flocks. 
These inconsistent results may be due to the lack of any selection after 
the original pens were mated up. No fowls were removed from the 
pens until they died. All the eggs laid during certain periods were 
incubated, and practically all the pullets matured were kept for further 
observations. 
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TABLE 31. INCUBATION REPORT 
(November 24, oe to November 22, 1909) 


Progeny from 


| 
summer 
Selected Progeny from fall selected 
DERG os. c ; True average | Difference 
White White Barre 
Leghorns eee eee Leghorns melee 
Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak |Strong|Weak 
Penne tierat nies aera e 20 ean ihe: ae 13 12 5g Bata IEA MULAN erst ba ss 
oS SE Ee BE EL — ——— _———— a ee 
Parents’ pen.......... 78 700 676 75 21 Deg lla eee IBnieeee Prema malloc. 6. 
Number of eggs set. . . ./273 1263 155 178 268 123 232 188 AA ~ esl ened 
Percentage of fertileeggs| 89.4 | 69.2 76.1 96.0 770 83.7 81.8 80.8 BAC Ye i Beeps = 
Percentage of eggs 
hatched to fertile eggs) 26.6 31.53 51.7 pies AW Bao 47.5 34.4 42.500 ne oe 8.1 
Percentage of eggs 
hatched tonumberset.| 23.8 ea) 39.3 49.4 26.1 39.8 28.1 BAAS |e srsreeeee 6.3 
Average weight of chicks | 
hatched (pounds)..... 0.076} 0.076; 0.077) 0.075| 0.082) 0.077; 0.078} 0.076] 0.002]..... 
Average weight of eggs 
set (pounds)......... 0.120] 0.2322) O-212| O2111|) ~O.ET5| “O.107) (02 116|= 10.7105) OFoonl ee 


CHICK RECORD 

In contrast with the results of incubation, Table 32 shows the chickens 
from the strong flocks to be healthier and stronger in all of the experiments. 
They were also uniformly heavier at the time of hatching and when the 
eggs were set, except in experiment I. 

The percentage of males and females did not vary greatly in the different 
pens. There was a consistently larger number of males than females, as 
shown in Table 32: 


TABLE 32. CuHicK RECORD 
(November 24, 1908, to November 22, 1909) 


Progeny from 


summer Progeny from fall selected 


selected 
= eI True average Difference 
White White ore. 
Leghorns Leghorns oh ope 
Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak} Strong | Weak 
Pen ee 5s sios tee eerie 20 225 ale ale 13 12 by Uw eer Paes eer Ih cen ies See 
Parents penny. coteatit ote ees 79 76 75 21 23> |lecma calc aaron s ciara] Cee 
Number of chicks living 
at the end of six weeks. 49 31 37 49 54 33 47 38 0 alicicteresees 
Percentage snorrality up 
to six weeks of age. 22/72) 23072 41.2| 42.3 2003), 131.2 PH POT AW SI IALS Pa cioee re 10.9 
Percentage males....... 12.7) 2554 254) s2an7 Ir.6| 20.8 TS: 4)  2Gs0n2. ss 8.5 
Percentage females...... bs eat Tsi7) r5..9]- 07.6 8.7 4.2 02.0) 23 -Oln eee O2E 
Percentage sex not re- 
POTOER oe dx cuatels sitoye 76.2| 60.9 589) 577 7927) F7520 Tom) soak 826)\-7caee 
Average weight of pullets 
atpanaturity (pounds)! |. ccd les ene 2.6 BioS\eec stall eetsee 2.6 25 Coe 4 arp 
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FINANCIAL STATEMENT 


Consistency is again shown in the results set forth in Table 33 on the 
financial standing of the pens. The average value of the eggs produced 
and the balance of profit are greatly in favor of the strong flocks, showing 
that the selection of the parent stock has stamped its influence on the 
progeny of the first year, at least. 


TABLE 33. FINANCIAL STATEMENT PER HEN 
(November 24, 1908, to November 22, 1909) 


Progeny from 


summer Progeny from fall selected 


selected 
= 7 True average Difference 
White White reo 
Plymouth 

Leghorns Leghorns Rocks 
Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong {| Weak 
Pen eee Ser eas 20 22 uit 13 12 4 hy eae ....\ll exces exsy| tecetsteumete | Cece 
Parents peneers see 78 719 76 715 21 DY See Eee a] lap aetaces|lccboton < 
Value of eggs...... yop ase $3.55| $3.28] $2.97) $3.00) $3.21] $2.32) $3.38] $3.00| $0.38]...... 
Value of gain in weight. . 0.05| 0.04 0.07| O.II 0.21; 0.33 O10|) 20x12 eemren ie $0.02 
Costiof tood.).2 3 aesseken TasOlpete23 Teast) T.28 I.69| 1.58 Te T| Parkes 2 OOO lace 
Cost of loss of stock..... 0.08] 0.01 0.33) 0.11 OMT 90)523 e012) 0208) 0204) ac. 
Motalhincomes.... se. «02 Ze00) 3232 3.04) 3.20 3422505 3 AS sane (jes S\laoeaod 
Motalvoutgors. sn cennee. TSO) 24 L104" 1530 1.80] 1.81 53k 40 ORS erst elsiton 
Balance profit.......... 2.22| 2.08 1.40} 1.81 1.62} 0.84 I.95| 1.72 Mare G dca.ce 


608 BULLETIN 318 


PART IV 


THE COMBINED TWO YEARS’ WORK WITH THE ORIGINAL 
FLOCKS 


The fourth part of this bulletin is concerned with the combined data 
of the first and the second year of work with the original pens. The 
data for either year alone do not give so substantial a basis on which to 
interpret results. A marked contrast is found existing between results 
with the same pen for the first and the second year. The combined 
work of the two years, therefore, eliminates this varying factor and pro- 
vides a safer foundation on which to base conclusions. Only the more 
important parts of the work are thus summarized. 


FOOD CONSUMPTION AND EGG PRODUCTION 


It is shown in Table 34 and Fig. 166 that a dozen eggs were produced 
by the strong pens on 0.45 pound of food less than was required by the 
weak pens. In one individual comparison only, the Plymouth Rocks, 
the weak pen produced at a more economical rate. 


TABLE 34. Amount oF Foop REQUIRED AND Cost OF FooD FOR ONE DozEN EGGs 
(True average for two years) 


Summer 
selected Fall selected 
Dik S| ea True average 
White White Eease 
Leghorns Leghorns eS ee 


| Strong Weak | Strong | Weak | Strong | Weak | Strong | Weak 


Derry ren Soe clon eee INE ei easton 78-78 | 79 79 | 46=— 7007715 7.51|\ 2a La 02323 eae ene sete erase wane 


Pounds of food required to produce I | | 

GOZEMIEE ESI. 521: a ioletot ae ee 8.15 | 8.69 8.45 | 9.42 | 10.64 |10.40 9.05 | 9.50 

Cost of food per dozen eggs............| $0.121)$0.1209] $0.126)/$0.140| $0.157|$0.166 Sea 
} 


The cost per dozen 
founds —0 1 2 3 4 5 6 7 8 9 70 I eggs, computed on the 
STONE 78-78 


Weak 79-79 
Wong 76-76 
Weak (5-75 
SONG 21-2) 


basis of the cost of 
food only, shows a 
similar relationship 
between the strong and 
weak pens. The aver- 


EE ERREREERoo age of all experiments 
Weak 23-23 maepeqeessece sie shows that the strong 
Strong-IrveAr- TT TT} fowls produced a dozen 


En ARERR Reee eggs at a cost 1.2 cent 


lower than did the 
Fic. 166.—The amount of food required to produce one 
dozen eggs. Average for two years weak ones. 


Weak-True Av- 
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The same relative comparison between the strong and weak flocks 
holds with the value of eggs produced and the balance profit, as shown 
in Table 35. In the two years the average strong fowl made a balance 
profit nearly fourteen cents more than that of the average weak fowl. 
An exception is noticeable here, also, in that the weak Barred Plymouth 


Rock flock netted a higher balance profit than the strong flock. This 
TABLE 35. FINANCIAL STATEMENT PER HEN 
(True average for two years) 
Suter Fall selected 
selected estas 
True average Difference 
White White ne 
Leghorns Leghorns Rocks 
Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 
Perera ey ere cle Se ceisten 78=378) | 7O— 240) 7O— 700 175-75) || -2E— Le | 2323 Neeser «| ace oie sch elle yao aheucrel| stesioreee 
Value of eggs...... More i $2.784|$2.796 $2.615|$2.174| $2 .803)$2.787| $2.769|/$2.600| $0.160]...... 
Value of gain in weight..} 0.030] 0.047| 0.012} 0.014] 0.014] 0.013] 0.060] 0.069]....... $0.009 
Goshorrood)a.2 8. wee PaO WT 2 SO ake 202) eT anos e e575 noo ann 3271 Tesr6l) iOnOnE cee 
Cost of loss of stock..... 0.010] 0.081| 0.106] 0.163| 0.207/ 0.070] 0.103] O.10I} 0.002]...... 
PLOtAlamComMenens stair: 2.814] 2.843] 2.627| 2.188} 2.907] 2.800] 2.820] 2.678) O.I5I]...... 
shOPalkoubeoncr tice sineten Tee BAO|| MOSVAO Gensel ieoeteolle s BEGuAses ll mtnifolO)| ate Yo\ lasted |) SOKO ees oc 
Balancesprotit..e =-< = Te O4 We e738 er 309 OLO02) Caras] 1.234|5 2.300] F265! 0.038). as 
} 


exceptional result is due to the unaccountably heavy mortality in the 
strong flock, since the total income from eggs and gain in flesh was greater 
in the strong than in the weak flock. This greater average profit of 
fourteen cents per hen for all the strong flocks is due to the marked 
superiority of the strong White Leghorn flocks over the weak ones. 
The fall-selected White Leghorn flocks show a difference amounting to 
40.7 cents in favor of the strong. 


MORTALITY Yercerlage — OR 4 6G & OIF 4-6 18 20 £R 4-26 28 30 523456 


Pe vermin: Tae Ss 
in Pig. 167 1t is is Pad 
oe pei Lins i fina sf fl | 
shown that the mor- ygz% 79-709 BESens 
tality was high in all fase Ded Tet a dF 
but one strong pen MONG fe : aa e8 
SERENA ee 


Wedk 75-75 
STONY el Ri 


These figures represent 


the total mortality for ee a ese LL J Ve 


both years and not the a ees eet OS ef Lc] 
average mortality. In Weak &3-73 = eee eT 
one instance, a weak spy ng- Av- aa ee hiatal {| 
flock suffered less mor- 

Weak - Av.- 


tality than did the cor- 
responding strong 


Fic. 167.—The percentage of mortality. Total for two years 
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flock —the weak Barred Plymouth Rock flock, the exception throughout 
all these tables. Even with this exception, the average of all strong 
flocks shows a mortality several per cent lower than that of the weak 
flocks. 

INCUBATION 


The two-year results in incubation given in Table 36 show a consistent 
and decided superiority of the strong over the weak flocks in each of the 
comparisons, as well as in the averages of the strong and weak flocks. 
The average fertility of the eggs from the strong flocks was 7.5 per cent 
greater, and the hatching power of the eggs 7.6 per cent greater, than 
from the weak flocks. The chicks from the strong pens were also heavier. 


TABLE 26. INCUBATION REPORT 
(True average for two years) 


Summer 
selected Fall selected ; 
True average pene 
i 2 Barred 
White White 
Leghorns Leghorns P ae 


Strong Weak | Strong | Weak | Strong| Weak | Strong Weak (Strong 


PCIE ee sites one 78-78 79-79 46-700) 75=75))| 22a e232 Slee ier lll tet eee 
Number of eggs set..... 1,338 1,359 666 502 564 856 796 60 
Percentage of fertile eggs. 87.3 78.7 87.8 82.2 85.2 87.0 79.5 7-5 
Percentage of eggs! 

hatched to fertile eggs.| 63.0 61.9 eS} 43.5 44.2 56.1 51.9 | 4.2 
Percentage of eggs 

hatched to number set. 55.0 48-7 | ASKOMMSS7ES elles zie7 48.9 | 41.3 | 7-6 


Average weight of chicks| 
hatched (pounds)...... 0.079 0.079} 0.083 0.082) 0.080 
| | 
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PART V 
A SUMMARY OF ALL FLOCKS 


The fifth part of this bulletin gives a summary of the combined data 
of all the strong and weak pens in each experiment. 

All these data show a consistent advantage of the strong pens over 
the weak. The few fluctuations among certain flocks did not affect the 
final superiority of the strong flocks. The differences, however, were 
somewhat less. 


FOOD CONSUMPTION AND EGG PRODUCTION 
The comparative number of pounds of food required to produce one 
dozen eggs and the cost of food per one dozen eggs produced are shown 
in Table 37 and in Figs. 168 and 169. In every comparison the strong 
pens produced eggs at a less consumption of food. The true average 


TABLE 37. AMOUNT OF FoopD REQUIRED AND Cost OF FooD FOR ONE DozEN EGGs 


(All experiments) 


Summer 


elected | Fall selected 
True average Difference 
RD 
White White Barred 
Leghorns | Leghorns Fyenouth 


Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak! Strong | Weak 


ERS apeneate coe cians eeeaie 78—78-— |79-79-—| 76—76- |75—-75—| 2I-21-— |23-23- | 
20 22i eee ans 12 r/o Ne rele Felts es Skee ach al (eae tcacacel fected at 
Pounds of food required | | 
to produce 1 dozen eggs) 7.82 | 8.19 SSE Oe ls |LOSS) rn. Le SE SOn Ons Se pence | 0.49 
Cost of food per dozen 
CET a | $0.117|\$0.123 Soat7e $015) $0.155|$0.165| $0.132|$0.140|....... $0 .008 
| | 


of all pens for all “07s — o 
experiments shows 
that the strong flocks ew#7979z2 
used 8.86 pounds of SONG TE TE 
food to produce each 
dozen eggs, as com- 
pared with 9.35 pounds 
required by the weak “€74?325/4 
flocks, a difference of Strong. True Av- 


Weak: 75-75-13 


SITONGRERII2 


| 
pack i SRR ERR Ieee 
0.49 pound in favor of Yezk- True Av- fs Pare 


the strong flocks. The 
cost of producing eggs eggs. All experiments 


Fic. 168.—The amount of food required to produce one dozen 
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Cern/s O'123456789/0/ 12/3/44/5%/7 in the strong flocks 
STPONG- 78-78-20 was therefore slightly 
Weak-79-19-22 less—-$ malts per 
dozen eggs—than in 

SWING -76 76-11 the weak flocks. 
Weak-75-75-13 As shown in the 
financial statement, 
STONE 2VEIIE Table 38, the strong 
poe. HCODRRRMABMMBEEE ye 
i ee meee || | enough more eggs 
TONG - Hue AV.— aes than the weak to total 

gS Vea aoa aeBaAs 

Weak True AV.- 21 cents more per hen. 


Considering the value 
of the gain in weight, 
the cost of stock that 
died, and the cost of food, there remained a difference between the average 
strong and weak flocks of 14 cents per hen in favor of the strong flocks. 
Although the number of hens in the strong and weak flocks was the same 
at the start, the true total number* throughout the experiments was 186.56 


Fic. 169.—The cost of food required to produce one dozen eggs. 
All experiments 


TABLE 38. FINANCIAL STATEMENT PER HEN 


(All experiments) 


Summer | x 
eelected Fall selected 
[SSS SS True average Difference 
“ie | p Barred 
White ft il White Piymouth 
| Leghorns Leghorns je eRe 


| Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak | Strong | Weak 


Pensiir rn: Socrtincitiele cite Oe 78—78— |79-79-| 76-76— |75-75-| 21I-2I- |23-23- | 

20) |) 22 | ee as TBS il) Ae ols erevetevevel| sc esenonete| Saas Svein een 
Value of eggs..........- $3.07| $3.01| $2.67| $2.35| $2.98] $2.66] $2.93! $2.72] Go.2rl....-. 
Value of gain in weight. . 0.04| 0.04 0.02] 0.03 0.14) 0.18 0:..07|, > 0.09} ccuehs «21 OOS 
Costtok food a= sper | 1.24! 1.26 12 Tals EAGO alesse P35. hese O03)| seem eee 
Cost of loss of stock..... 0.04] 0.05 Oar) 215 0.18] 0.10 O)}.1T)) 30509 0.02 
Rotaleincomes susan 2 a1 t ESTOS! 2.60) 2.38 3.12) 2.84| 3.00| 2.81 Casa Ko] Pn ht 
Total outgo'n: seeee eaee | S28) aes I.37| 1.30] I.78| 1.61] 1.46) 1.41 01.05] «cee 
Balance profit: oe eee P83)" rs 74 t-32| r08) 2 Sage, £ | His gl 1.54] 1.40) On TA tomcat 


for the strong and 177.38 for the weak. The total difference between the 
income from eggs and gain in weight, and the cost of food and lost stock, 
therefore, is $287.30 for the strong fowls less $248.33 for the weak fowls, 
or $38.97. These figures do not represent the actual balance profit, 
since the labor, incidentals, and interest on capital invested are not in- 


_* The true total number of hens is obtained by totaling the number of days each hen was in the ex- 
periment and dividing the sum by the total number of hen days in a year. 
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cluded. However, since those factors were the same for all comparison flocks, 
it can be said that the above figures do represent the comparative profit. 


MORTALITY 


The mortality was a very variable factor throughout the experiments. 
Although the total number of deaths was the same in the strong and weak 
flocks, it by no means 


 LGfCOMMAVE-0 1235456789 1N 1213/4 1516171819 
represents the real dif- Ge 


: ; STONE T8-16-£0 Rane SSA 
ference in the vigor of SIS DI Leia 
the fowls. There were "7979-22 i a el 


several deaths due to MONG TETEL 
accident and others to 

viciousness. Pens. 21, 

21,and 12 (strong) were PV@Y2rerlz 
the only strong flocks 467423-23-/4 
where the mortality 
totaled more than in 
the corresponding weak Wezs- Ar— 
flocks. To all appear- 
ances the Barred Plym- 
outh Rocks in these strong flocks were much healthier and more vigor- 
ous than those in the comparison weak flocks. The comparative total 
percentage of mortality is shown in Fig. 170. 


WOAK-75- 75-13 


Fic. 170.—The percentage of mortality. All experiments 


INCUBATION 


In an experiment of this nature the hatching power of the eggs and 
the economical reproduction and replacement of the flocks usually is of 


TABLE 39. INCUBATION REPORT 


(All experiments) 


Summer : Sleaie 

crash Fall selected } 
| : True average Dien 
| White White Benen 
| Leghorns Leghorns GES 


Strong Weak | Strong! Weak | Strong | Weak | Strong | Weak | Strong 


| 
IBGTISt a. ieee 78-78- 70—790— |776—70—=)|'75—75— || 21-21— |/23-23- | 
20 22 gu 13 I2 TA all laa oonetar | ewer eeke 
meal | | ei 
Number of eggs set... |1, 611 |1,622 821 680 |832 |649 |r, 088 984 104 
Percentage of fertile eggs 87.7. athe 85.6 85 82.8) | 79-9 85.9 790.7 6.2 
Percentage of eggs 
hatched to fertile eggs 56.8 5725 52.2 45.8 AI .I 37.0 51.8 50.1 T.9 
Percentage of eggs 
hatched to number set 49.8 44.4 44.7 39.4 34.0 29.0) 445 40.0 4-5 
Average weight of chicks) | 
Hatehedinn wy erro 0.079 0.079} 0.082} 0.079} 0.081} 0.076) 0.081| 0.079) 0.002 
Percentage of chickens | | | 
living at the end of | 


~ 
Ny 
~ 


66.4 | 64.1 


ty 
io) 


sim weeks.) ¢5..056s--2 64.6 | GE2 16255 9 6563 76.6 
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equal importance to the economical production of eggs. Consequently 
the consistent advantage shown in Table 39 by the combined strong 
flocks, relative to fertility and hatching power of the eggs, should receive 
due consideration. 

The incubation of several thousand eggs from both the strong and 
weak flocks is sufficient foundation on which to base fairly conclusive 
evidence. The difference in fertility alone shows an advantage of 6.2 
per cent in favor of the strong flocks. The difference in percentage of 
eggs hatched to total number of eggs set favors the strong flocks by 4.5 
per cent. In other words, for every 1,000 eggs set, 45 more chicks were 
hatched from the eggs of the strong flocks than from those of the weak 
flocks. On a basis of 10 cents value for each day-old chick, this would 
represent a value of $4.50 extra profit from each thousand eggs hatched 
from the strong flocks. In addition, the same table shows the chicks 
from the strong flocks to be slightly heavier, and consequently more fit 
to begin growth. This fact is illustrated in the table by the percentage of 
chickens alive at the end of six weeks. 

It would seem from these composite tables, therefore, that the con- 
stitutionally strong fowls, even though the degree of superior strength 
is but small (as stated on pages 573 to 576), are capable of producing a 
larger number of eggs with greater economy, more fertile and hatchable 
eggs, and stronger progeny. 


CONCLUSIONS 

t. The selection of fowls for strong vitality, even though the selection 
be slight and exercised but once, increases the productive and the re- 
productive power of a flock. 

2. One selection only, no matter how rigid, is not sufficient to keep 
a flock permanently superior. 

3. The selection of mature pullets is of more value than that of partly 
grown chickens. 

4. Selection at the beginning of the second year is of equal importance 
to that of the first year. 
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SWEET PEA STUDIES—II 
WINTER-FLOWERING SWEET PEAS 


ALVIN C. BEAL 


Next in order to the waved section the most important type of sweet 
peas yet developed from the older garden forms is the winter-flowering 
class, which has reached its greatest perfection in the United States. 


DISTINGUISHING CHARACTERS 


The winter-flowering type is absolutely distinct in its habit of growth 
and its early-flowering character. Unlike the garden types, which appar- 
ently stand still for a time when only a few inches high while side shoots 
are developed, the winter-flowering peas grow rapidly until they attain 
a height of two to four feet; then they begin to flower freely, after which 
time side shoots are developed. In trials at this station the varieties 
of the winter-flowering type, planted September 24, came into flower 
between Thanksgiving and Christmas; while some varieties of the waved 
and the older types, planted at the same time, did not flower until the last 
week in April. Many varieties of the first-named type were flowering 
freely at the holidays, but the record would have been surpassed had it 
not-been for the fact that during the month of November the region 
about Ithaca had not an entire day of sunshine and had only two partly 
sunny days. December was almost as dark and cloudy. 

The winter-flowering peas make their greatest growth under glass. 
When planted in the spring in the open ground they make a very slender 
growth as compared with the garden type, and flower early in the season 
when a few inches high. However, they flower very profusely and con- 
tinuously. 

The garden type stools out well when planted under glass, but requires 
the entire winter for growth if planted in the fall. It is said by a practical 
grower that seed planted in January will flower as soon as that planted 
in August. This difference in habit of growth, manifesting itself very 
early, is of great value to the florist in enabling him to guard against loss 
from procuring the wrong seed. 

The flowers of the winter-flowering type are generally of the open form 
of Blanche Ferry. Some of the English- and American-raised varietics 
of this type are hooded, and Anton C. Zvolanek is perfecting a waved- 
flower group. At this station it is thought that the open-flowered type 
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is superior in substance in midwinter, and the flowers remain open. This 
appears, therefore, to be the commercial type. The perfection of this type 
will be along the line of increased size and of number of flowers on a stem. 


Wallacea Countess of Radnor 


Fic 171.— Difference in growth of the winter-flowering and garden types 


The hooded varieties are often too much hooded and have, in the eyes 
of the buyer, a wilted appearance; or, even when they show their freshness, 


the flowers do not give the appearance of their real size, as is seen in Mrs. 
F. J. Dolansky. 
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FORCING SWEET PEAS 


Fifteen years ago sweet peas were usually fairly plentiful in the markets 
of the large cities about the first of April, and sometimes flowers were 
seen as early as the last week in February. Among the varieties grown 
were Blanche Ferry, Lottie Eckford, Emily Henderson, and Katherine 
Tracy. The seeds were usually sown in August or September in pots 
and benched after chrysanthemums, or seeds were planted in carnation 
benches and the plants trained on the purlin supports of the greenhouse. 
William Scott advocated the above methods, especially the latter, as 
he asserted that the plants did not make much growth until the bright 
spring days when there was sufficient sunshine for both carnations and 
sweet peas. 

Florists have been growing sweet peas. under glass to a limited extent 
for a number of years. Soon after the introduction of Blanche Ferry, 
at least twenty years ago, this variety was tried under glass. The first 
record of sweet peas being grown under glass in any other than a very 
limited way is in 1897, when, Mr. Zvolanek states, he grew three houses 
_of them, thus becoming undoubtedly the largest grower in the country 
at that time. In March of.that year, sweet peas, white and pink, were 
reported as very plentiful in the New York market, selling at first at 
twenty-five cents for a bunch of twelve sprays. 

Previous to the introduction of the Zvolanek varieties in 1906, besides 
the varieties above given, the following were grown: Emily Eckford, 
Golden Gleam, Countess of Radnor. 


LEADING TYPES 


Christmas-flowering group 
This group of winter-flowering sweet peas was developed by Anton 
C. Zvolanek, now of Bound Brook, N. J., who doubtless supplied The 
Weekly Florists’ Review with the following account of their origin, appear- 
ing in the issue of that periodical for April 13, 1899, page 495: 


Sweet peas under glass 

“The accompanying engraving is from a photograph taken January 
6 last, of a house of sweet peas at the establishment of Mr. Ant. C. Zvolanek, 
West Hoboken, N. J. The boxes seen in the picture are 6 inches wide 
and 6 inches deep. The seed was sown in these boxes, out of doors, 
September 2, and the boxes taken inside the last week in October. The 
plants began to bloom November 20, and the first cut of 200 flowers was 
sent to market November 24. The house was 12x 73 feet and built 
of sash containing 6x8-inch glass. The temperature given was 45 
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degrees at night. From this house Mr. Zvolanek cut 20,400 blooms 
during the month of December and 38,800 during January, the stems 
14 inches long. 

“The variety is one that originated with Mr. Zvolanek. Five years 
ago he noted among some Lottie Eckfords a plant that started flowering 
about two weeks earlier than the others and was dwarfer in habit. The 
following year he fertilized this with Blanche Ferry and the result was 
a decided improvement in color, size, stem, and habit. He named it 
Zvolanek’s Christmas. He has five other houses of sweet peas, the seed 
having been sown outside in 4-inch pots early in September and the 
seedlings planted out in the solid beds inside in November and 
December in the same soil in which chrysanthemums had been growing. 
These seem to do as well as those in boxes, supplying a crop of flowers 
by Christmas.” 

The above account of the origin of this group is confirmed in a paper 
written by Mr. Zvolanek and published in Moller’s ‘“‘ Deutsche Gartner- 
Zeitung,’’ May 3, 1902. In that account he states that he discovered 
the original plants in January, 1892, among Lottie Eckfords that did 
not usually flower until March. The following is his account: 

“On January 1, 1895, I was able to send the first ten dozen cut blooms 
to New York, where they occasioned great surprise. In 1899 I intro- 
duced this variety as Zvolanek’s Christmas. 

‘““ Meanwhile I endeavored to secure other colors by crossing, in which 
I was also successful. In January, 1899, I exhibited four new seedlings 
before the New York Florists’ Club, and these were in the colors pure 
white, lavender, malmaison-colored, and red; all of which were commended. 
Especially prominent is the pure white, which was registered with the 
Society of American Florists December 18, 1tg00, as Miss Florence E. 
Denzer and which will be sent out next August (1902). This excellent 
sort surpasses its mother, Zvolanek’s Christmas, in the size of its flowers 
as well as in length of stem, producing over twenty per cent blooms with 
four flowers on very long stems.”’ 

There was found no record of the exhibit mentioned above, but the 
writer finds mentioned and illustrated in The American Florist for January 
6, 1900, the following new and promising varieties originated by Mr. 
Zvolanek : 

“No. 1 has been named Zvolanek’s Christmas; No. 2 is a seedling 
from Emily Henderson; No. 3, variegated seedling; No. 4, sport from 
Zvolanek’s Christmas; No. 5, seedling from Katherine Tracy.”’ 

The New York Florists’ Club, on January 14, 1901, awarded honorable 
mention to A. C. Zvolanek for a pink variety named Christmas and for 
two white varieties, No. 6 and Miss Florence E. Denzer. 
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The parentage of the chief varieties of this group has been given by 
Mr. Zvolanek as follows: 


Miss Florence E. Denzer — Christmas x Emily Henderson 

Christmas Comtes — Improved Christmas x New Countess 

Christmas Captain — Florence E. Denzer x Captain of the Blues 

Miss Helen M. Gould — Florence E. Denzer x 

Mrs. Alexander Wallace — Florence E. Denzer x Lady Grizel Hamilton 
Mrs. Edie Wild — Christmas Pink x Salopian 

Secretary William J. Stewart — Christmas Captain x Countess Spencer 
Mrs. W. W. Smalley — Enchantress x Mrs. E. Wild 

Mrs. William Sim — Christmas White x Mrs. E. Wild 

Mrs. F. J. Dolansky — Seedling of Enchantress 

Mrs. J. F. Hannan — Mrs. William Sim x Mrs. E. Wild 

Miss Josie Reilly — Florence E. Denzer x Mrs. A. Wallace 

Le Marquis — William J. Stewart x Gladys Unwin 

Mrs. Charles H. Totty — Mrs. A. Wallace x blue unnamed seedling 
Greenbrook — Mrs. George Lewis x unnamed seedling 

Blue Bird — Walter Wright x Wallacea 

Mrs. George Lewis — Watchung x Gladys Unwin 

Mrs. Zvolanek — Helen Pierce x Christmas White 

Governor Fort — Seedling of Mrs. William Sim x Spencer seedling 


Mr. Zvolanek has probably originated over one hundred varieties, 
but of this number only the following thirty have been sent out: 


1900, Christmas, or Christmas Pink. 

1902, Miss Florence E. Denzer. 

1905, Christmas Red and Christmas White. 

1906, Mrs. E. Wild and New Christmas Flowering Hybrids, mostly 
blue, salmon, and lavender. 

1907, Le Marquis, Mrs. A. Wallace, Mrs. William J. Stewart, Mrs. 
F. J. Dolansky, Jack Hunter, Christmas Captain, Mrs. Charles 
H. Totty, Miss Josie Reilly, and Christmas Meteor. 

1908, Mrs. W. W. Smalley, Mrs. George Lewis, Greenbrook, Miss 
Helen M. Gould, and Marian Hannan (Mrs. J. F. Hannan). 

1909, Wallacea, Governor Fort, Pink Beauty, Mrs. Zvolanek, Helen 
Keller, and Snow Queen. 

1910, Blue Bird, Zvolanek’s Blue, Zvolanek’s Orange, Zvolanek’s Pink. 


Télemly group 
The Télemly varieties of sweet peas have been offered in England 
for sowing under glass. So far as the writer can learn, they have not yet 
been offered or grown by the trade in this country. 
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This group was originated by the Reverend Edwyn Arkwright, in 
his garden at Télemly, on the hill of Mustapha near the city of Algiers, 
in Algeria, Africa. For a number of years our great American variety, 
Blanche Ferry, was grown. This variety has always been known as an 
early variety, and it flowered about the end of March in the locality 
mentioned. 

The Reverend Mr. Arkwright, in an article in the Sweet Pea Annual 
for 1907, Says: 

‘‘ About seven years ago a sport showed itself in my garden as early 
as February and was promptly isolated from all others. The next year 
I had some plants flowering in January, and among them one red one, 
a cross apparently from Mars, on which a blossom or two had come out 
in May of the previous year. From these parents I have now ten or 
twelve of the usual colours, ranging from white to purple, and including 
duplicates, or shall I say imitations, of Honorable Mrs. E. Kenyon, Jeannie 
Gordon, Lady Grizel Hamilton, Mars, Black Knight, etc., which begin 
to flower about Christmas time and last for five months. 

“That they form a distinct group is evident from the fact that Eck- 
ford’s sweet peas, which I sow at the same time, 7. e., at the end of Sep- 
tember, do not flower till May. Moreover, the leaf is considerably nar- 
rower than in Eckford’s varieties and more pointed and the stem appears 
to have more woody fibre.” = 


Engelmann group (Lathyrus odoratus Praecox) 


Another group of winter-flowering sweet peas has been offered by 
C. Engelmann, of Saffron Walden, Essex, England. Mr. Engelmann 
says, in the Sweet Pea Annual for 1907: 

“Tt is nearly four years since some plants of Captain of the Blues 
sported with me and gave winter-flowering varieties of quite distinct 
habit. Ordinarily stocks sown in autumn will not bloom under glass 
until the following April, but the newcomers commence to bloom from 
six to ten weeks after seed sowing, and continue to form branches and 
produce flowers all through the winter. 

‘““T have now winter-flowering representatives of such varieties as 
Dorothy Eckford, Lady Grizel Hamilton, and Miss Wilmott, as well 
as a number of crosses between these and the ordinary type and Mont 
Blanc, so that almost all sweet pea colours are represented. 

“In 1906 I sowed my winter-flowering varieties at the end of August 
and beginning of September, and the resulting plants commenced to 
flower in October and were splendidly in bloom at the end of November 
and early in December, and they should continue to flower until the 
ordinary sweet peas come into flower.”’ . 
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Blanche Ferry and its descendants 


The following is quoted from an article by Will W. Tracy, in The 
American Florist, Vol. 13, April 2, 1898: 

“Some forty years ago a woman in northern New York noticed and 
saved seed from a particularly bright-flowered plant of the Painted Lady. 
She planted them in her garden, and each succeeding year saved and planted 
seeds from what she thought were her best plants. She did not raise 
many, some years not more 
than a dozen plants and never 
more than could be grown in 
three square beds. She was 
the wife of a quarryman and 
her garden was always over 
limestone ledges where the 
soil, though fertile, was often 
not over a foot in depth, and 
gradually her plants became 
more compact and sturdy, 
until after some ten or twelve 
years she ceased to bush 
them, simply letting them 
support themselves. After she 
had raised them in this way 
for some twenty-five years 
a seedsman noticed their 
beauty, obtained about one 
hundred seeds, and from them 
has come the Blanche Ferry.” 

This variety was introduced 
by D.M. Ferry & Co. in 1889. 
In their catalog for that year 
it is shown by means of a 
colored plate. ; 

Peter Henderons Cocin. Fic. pisces ie Sore the garden and 
troduced in 1893 the famous 
white variety, Emily Henderson, a sport of Blanche Ferry. In 1895 
D. M. Ferry & Co. sent out Extra Early Blanche Ferry, which they 
produced in 1892. 

Earliest of All was distributed in 1898 by Burpee. In his catalog 
he says that “it is not only the earliest to bloom in the open ground, 
but also the most desirable for forcing under glass for winter cut flowers. 
The dwarf habit of the plant (only two feet) renders it much more easily 
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grown upon benches, admits of closer planting, and from seed sown in 
the latter part of August blooms may be cut for the holidays, while with 
the taller varieties no blooms could be cut before February or March.” 
In 1902 the firm sent out an earlier strain of this variety under the name 
““ Gould’s Extreme Early Earliest of All.” 

Mont Blane was introduced by Ernest 
Benary, of Erfurt, Germany, in1goo. It 
is said that this variety came from Emily 
Henderson. Burpee, in his catalog for 
1901, says that it is the exact counter- 
part of Earliest of All except in the color 
of the flowers, which are white. 

Earliest Sunbeams appeared in 1904 
and was described as a primrose Mont 
Blanc, with which it was identical except 
in-color. 

In 1904 Mr. Thomas Gould, of California, 
the originator of the strains of Earliest of 
All, found a white sport in a stock of the 
Reselected Earliest of All, which was iden- 
tical with Earliest of All in every respect 
except color. Unlike Mont Blanc, it had 
a black seed. This variety, Earliest White, 
was introduced in 1906 by Burpee, who 
strongly recommended it for forcing. 

Thus we had in 1906 a group of early- 
flowering varieties represented by Blanche 
Ferry, Extra Early Blanche Ferry, Earliest 
of All, Extreme Early Earliest of All, 
Mont Blanc, Earliest Sunbeams, and 
Earliest White, which were of distinct 
habit from the usual garden types and 
which were sometimes forced under glass. 
These varieties were all descendants of 
Blanche Ferry, from which they originated 
as seed sports either directly or indirectly. A further significant fact is that 
Blanche Ferry is a descendant of Painted Lady, which is the common name 
of the sweet peadescribed by Burmannin 1737 as anew species from Ceylon. 

The known origin of the winter-flowering type of the Zvolanek and 
Télemly strains indicates their relation to Blanche Ferry, and this is 
confirmed by the fact that Watchung, Florence E. Denzer, and others 
are indistinguishable from varieties named above. 


Fic. 173.— Sweet peas grown in pots 
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CULTURE UNDER GLASS 


The house 


Winter-flowering sweet peas grow six to ten or more feet high, and if 
they are to attain their full development a house with this amount of 
headroom is required. They also need all the light they can get, as the 
lighter the house, the more blooms there will be. Low or dark houses 
are not practicable. 

Solid beds. — Sweet peas may be grown on benches, but solid beds are 
better since the plants require a deep, moist, cool soil. The roots should 
be given an opportunity to go down, by properly preparing the soil two 
or three feet in depth. With this depth of prepared soil it is imperative 
that the beds have good drainage, for oversaturation is detrimental to 
the young plants and any tendency to keep them in this state brings on 
sourness, which is fatal to sweet peas. Having the beds raised at least 
one foot above the walks will assist in keeping the soil uniformly sweet. 

When planning to grow sweet peas under glass in ‘solid beds, the house 
should be cleared as early as possible. Trench the soil two feet deep. 
If the beds have been manured annually, the bottom soil may be brought 
to the surface. In new houses, in case the beds are to be raised a foot, 
trench the soil eighteen to twenty-four inches deep if it is a good loam; 
if not, remove the soil and fill the beds with good soil. This gives an 
additional foot of loosened soil when the bed is full, but it is needed for 
additional drainage. In turning this original soil in a new bed, apply 
a heavy coat of good decomposed cow manure in the trench. Then 
spread on top a three-inch coat of manure and fill in with the prepared 
soil. In the old beds, put a three-inch layer of manure in the bottom 
of the trench and another about a foot below the top. The soil should 
remain thus until about the time for sowing; if a month or more inter- 
venes, it is much better. At this time fork over the top layer one foot 
deep, which mixes the upper layer of manure with the surface soil. 

Benches.— While good crops of sweet peas may be grown on benches, 
yet they require more care than when in beds. The sweet pea is frequently 
grown as a crop to succeed chrysanthemums, particularly by those florists 
who do not devote a great amount of space to pot plants. In order to 
have flowers for Christmas, the early chrysanthemums should be cleared 
from the house by October 20 and the space filled with good sweet pea 
plants transplanted from pots. 


The seed 
Only good, strong-germinating seed should be used, and the best for 


the purpose is the outdoor-grown stock of this type. If the grower raises 
his own seed for the earliest planting, that from outdoor fall-sown plants 
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is preferable; otherwise it will always pay to purchase stock from the 
specialists who produce seed under California conditions. Seed procured 
near the end of the season from exhausted greenhouse-grown plants often 
germinates poorly or produces weak plants. Sometimes, even though 
the seedlings start off fairly well, they later exhibit constitutional weakness. 

If the steam pipes are on the side walls, plant the first row of seeds 
five feet from them. If the rows run east and west, plant the others 
five feet apart; if the rows run north and south, space them three feet 
apart. Make the drills one or one and a half inch deep, and drop the 
seeds one to one and a half inch apart. Cover the depth of the drill, 
and keep the surface level. 

Sowing 


The winter-flowering varieties may be sown in the beds or benches 
where they are to stand, or they may be sownin pots. The former method 
gives the better results.* A day or two before planting, the beds should 
be thoroughly saturated with water; William Sim, the most extensive 
grower, advises a strong dose of liquid manure instead. As soon as the 
top has dried off so as to be in a good friable condition, plant the seed. 
The varieties with white seeds are best sown in sand; or, as Mr. Zvolanek 
advises, soak the seeds for ten hours in water, scatter in flats, and allow 
to remain for two days or until the seeds begin to swell. The seeds may 
then be sown in moderately dry soil in the same way as other varieties. 
The white-seeded varieties, more than any others, requirecareful attention 
in the watering. 

Watering 

If the soil has been saturated before planting, no more water should 
be applied for perhaps a week, or only when the soil is no longer moist 
three inches below the surface. When a thorough watering is not applied 
first, and the seed 1s sown and watered in, as a rule not enough water 
is given to saturate the soil very deep. The result is that the plant con- 
fines its root area to this shallow moist layer and does not root deeply. 
It therefore suffers from extremes, and any lack of moisture is followed by 
a check from which it never recovers. On the other hand, if the prepara- 
tory watering is given and water withheld until there is need of it, the 
roots strike downward into moist and cooler soil where they overcome, 
as far as possible, the effects of the hot days. The sweet pea must be 
kept growing steadily from the day the seed is sown. When water is 
needed, do not apply near the plants, but between the rows, where it 
should be given liberally. This treatment is especially important with 

* One large grower sows the seed in flats or benches, in sand, transplanting the seedlings as soon as the 


upper side root is one half inch long. Two plants are placed in each two-and-a-half-inch pot. These 
are planted, four pots to one foot of row, in the greenhouse. 


BULLETIN 319 PLATE I 


The house of winter-flowering sweet peas, February, 1910 
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the early plantings. One reason why water should not be applied too 
near the plants is that they are especially subject to damping off. This 
trouble becomes more prevalent in October and November, when there 
are more cloudy days, cool nights, and like conditions. Becatse of this, 
no soil should be heaped around the stem. 


Time to plant 


When a good crop of sweet peas is desired for Christmas, the seed should 
be sown the 2oth of August. When sown September 1 the plants will 
flower in January; when sown September 15 the main crop will be in 
February; and when sown in October the crop will be ready in March. 
November sowings flower in the latter part of March; December sowings 
in April; January sowings in April and May; February sowings from May 
1 on; and a March sowing in May or June. This gives the time when 
a reasonable crop can be expected, although flowers will be cut, especially 
with certain varieties, in a shorter interval than that given. 

Some of the varieties in the tests at this station, sown October 20 and 
benched December 20, gave flowers during the last week in January, 
but not freely until about March. Some sown November 20 and benched 
December 20 began flowering in February and gave an abundance in 
March. Seed sown in beds September 24 this year gave flowers on Thanks- 
giving Day, although during the whole month of November there was not 
one clear day and there were only two partly clear days. 


Supports 


As soon as the peas are up, a support must be furnished. This may 
consist of string, wire and string, or wire netting. When string is used 
it is stretched lengthwise on each side of the row and fastened to stakes on 
the purlin posts. The wire-and-string support consists of wires stretched 
over the row, one near the ground and another eight to ten feet above it; 
between these, string is stretched lengthwise every ten inches, and per- 
pendicular strings connect the top and bottom wires. 

Wire netting is condemned by commercial growers. They maintain 
that the vines do not cling to it, so that just as much tying is needed; 
and, besides, more crooked stems occur than when the vines are trained 
on string. At this station, however, all the methods have been tried 
and the wire netting has been found preferable. 


Temperature 


Keep the temperature in the early stage as low as possible, giving full 
ventilation, day and night, as late as possible without freezing. The 


630 BULLETIN 319 


cooler the plants can be kept while growing, the stronger and healthier 
they will be. In this way the natural outdoor spring conditions are 
approximated. 

When the flower buds can be felt in the tips of the growing stems, the 
temperature should be raised 1° a night until 50° is attained, which is 
the proper temperature during December, January, and February. From 
about the end of February on, a night temperature of 48° is better. On 
bright days a rise of 10° or even 15° may be given. On cloudy days 55° 
is high enough, for higher temperatures promote soft, succulent growth 
that wilts when the sun comes out. Plenty of ventilation should be 
provided at every opportunity, as this, with careful regulation of temper- 
ature, causes a firm growth. 

Insects 


Sweet peas are especially subject to attack by the red spider, but unless 
the plants are too near heated pipes such attacks do not often occur 
except in the fall months. The careful use of water after the plants have 
attained a height of a few inches will eradicate this pest. 

The common enemy of greenhouse plants, the green fly, attacks sweet 
peas from the time they appear above ground. These insects can soon 
destroy the young plants, as well as weaken the plants at any stage. 
Fumigation should be attended to carefully, the grower choosing cool 
nights or performing the work early in the morning; the chief object’ being 
to clear the plants thoroughly by regular and persistent fumigation so 
that they will not need fumigating when in bloom, as the odor is objection- 
able and injures the sale of the flowers. Tobacco also bleaches the flowers 
of some varieties. In the spring, when spraying plants with nicotine 
for green fly or for thrips, use this insecticide carefully as sweet peas 
are subject to injury from it. A nicotine preparation containing forty 
per cent of the constituent nicotine, used at the rate of two teaspoon- 
fuls to each gallon of water, will kill the thrips that are hit by the spray. 

Climbing cutworms and snails, if present in greenhouses, will destroy 
sweet peas. The former insects, which attack also carnations, violets, 
and chrysanthemums under glass, are combated by using compost that 
has not been covered by a rank growth of weeds and grass. When their 
work is noticed a search should be made for the worms under any mulch 
or lumps of earth on the bench, where they are coiled up during the day. 
They may also be picked from the plants at night while feeding. The 
use of poisoned baits is also recommended; among the best of these is 
the bran-arsenic mash, made by mixing one part white arsenic, one part 
sugar, and six parts bran, with sufficient water to form a mash. This 
may be placed among the plants. Snails can be controlled by the appli- 
cation of lime and soot to the surface of the beds or benches. 
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The sweet pea mildew 
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Diseases 


The damping-off fungus has already been mentioned as causing the 
loss of young plants. Sometimes plants are seen with white- or yellow- 
streaked foliage. From experience at this station it appears that such a 
condition may follow the use of any soil that. is not sweet. An instance 
occurred when a mold growing over the ashes of a bench entered the 
bottom of some pots of peas, causing the soil to become stale and musty. 
All the plants where this occurred showed streaked foliage later. The 
disease is undoubtedly physiological in its nature and is thought by prac- 
tical growers to occur sometimes from the use of too much or too fresh 
manure on young plants. 

The dropping of flower buds is often a cause of complaint from growers. 
The first flower buds frequently do not set on vigorous, thrifty plants. 
Usually this condition soon disappears, but sometimes it is necessary 
to keep the plants a little dry and to abstain from the use of fertilizers 
until the plants are blooming freely. The loss of the buds will follow a 
sudden fall in the temperature or will result from overwatering. Another 
cause is, growing the plants in too cool an atmosphere. Plants that are 
grown in the proper temperature, with careful attention to watering, 
ventilation, and feeding, do not fail to give an abundance of flowers. 

Mildew sometimes attacks sweet peas during the autumn, unless the 
temperature and ventilation receive attention. It has been found at this 
station that mildew yields readily to applications of sulfur to the pipes, 
and to the use of flour of sulfur dusted on the infected leaves. As soon 
as the fires are started in the fall, some sulfur should be applied to the pipes 
asa preventive. This should be used judiciously, however, for an interest- 
ing case came under observation at this station during the past winter, 
of the danger of using sulfur too strong. An application had been made, 
and on a very cold night the pipe covered with the sulfur was turned on, 
the result being that every flower which was well advanced or open was 
scorched so that most of the flowers had to be thrown away. No injury 
to the plants occurred. 


TESTS OF WINTER-FLOWERING SWEET PEAS AT CORNELL UNIVERSITY 


The origin of the various groups of winter-flowering varieties of sweet 
peas has been traced above, and the varieties of the garden type formerly 
grown under glass have been noted. 

All obtainable varieties of the winter-flowering type have been grown 
two seasons under glass, and also out of doors during the past summer. 

From Anton C. Zvolanek, Bound Brook, N. J., were received original 
winter-flowering sweet pea seeds of the following thirty-one varieties: 
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Blue Bird, Christmas Captain, Christmas Pink, Enchantress, Florence E. 
Denzer, Governor Fort, Greenbrook, Jack Hunter, Le Marquis, Meteor, 
Miss Helen M. Gould, Miss Josie Reilly, Mrs. C. H. Totty, Mrs. F. J. 
Dolansky, Mrs. J. F. Hannan, Mrs. George Lewis, Mrs. A. Wallace, Mrs. 
E. Wild, Mrs. William Sim, Mrs. W. W. Smalley, Niger, Pink Beauty, 
Red Seedling, Variegated, Watchung, William J. Stewart, and Wallacea; 
in r911, Zvolanek’s Blue, Orange, Pink, and J. K. Allen. 

From C. Engelmann, Saffron Walden, Essex, England, came the follow- 
ing six varieties of Lathyrus odoratus Praecox: White, Mauve, Deep 
Mauve, Carmine, Maroon, and Blue. 

There were obtained from F. Fleetwood Paul, Botley, Hants, England, 
the following four varieties of ‘‘ Paul’s Improved Télemly Strain, or 
Christmas-Flowering Sweet Peas”: Rose and Carmine, Mauve, Two 
Shades Pink, and White. 

From the Reverend E. Arkwright, Télemly, Alger-Mustapha, Algeria, 
Africa, were received the following eighteen named varieties of Télemly 
sweet peas: Apple Blossom, Indigo Blue, Blue and Red, Cerise, Lavender 
and Pink, Lavender, Maroon, Mauve, Pale Pink, Pink, Pale Primrose, 
Purple, Purple and Maroon, Red Bicolor, Red Self, Red and White, 
Violet, and White. 

Canary, Flamingo, Christmas White, Snowbird, and Mrs. A. C. 
Zvolanek, also seeds of Mont Blanc, Earliest Sunbeams, Earliest White, 
Earliest of All, Reselected Earliest of All, Emily Henderson, and Blanche 
Ferry, were received from A. T. Boddington, New York. The same firm 
forwarded packets of their stock of Florence E. Denzer, Mrs. W. W. 
Smalley, Mrs. A. Wallace, Mrs. William Sim, Mrs. E. Wild, Mrs. George 
Lewis, Christmas Pink, and Watchung, which were identical with the 
varieties of the same name in the Zvolanek collection. 

The Bryson Ayres Company, Independence, Mo., sent the following va- 
rieties: Christmas Primrose, Mrs. A. Wallace, Ayres’ Thanksgiving White, 
Christmas Blue, Mrs. C. H. Totty, Christmas Pink, Mrs. William Sim. 

Altogether, seventy-three varieties, from five sources in America, 
Algeria, and England, have been tested at this station. This probably 
represents the largest collection of the forcing type ever brought together. 
In all these trials there has never been discovered the slightest reason for 
believing that any variety was a hybrid between some species of the vetch 
and Lathyrus odoratus. Side by side with the varieties of winter-flowering 
sweet peas the following species of vetch have been grown and studied at 
all stages of development: Vicia sativa, V. villosa, V. gerardu, and V. 
fulgens. 

The winter-flowering Lathyrus odoratus Praecox and the Télemly strains 
all have the same habit of growth and early-flowering propensity, with 
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the exception of Paul’s Télemly Mauve, which is distinct from Arkwright’s 
Télemly Mauve and which belongs to the outdoor type since it exhibits 
similar characteristics of bushy growth and is late-flowering. This 
variety, planted at the same time as the other varieties from Mr. Paul, 
produced flowers eight to nine weeks later; the second year it gave flowers 
seventeen to eighteen weeks later. 

The Télemly varieties from Arkwright show by the form of their flowers 
that they have been derived from Blanche Ferry. The latter, when sown 
in August, does not flower much in winter, although it has much the same 
character of growth. 

The varieties Florence E. Denzer and Mont Blanc, also Earliest White, 
Watchung, and Snowbird, and Christmas Pink, Earliest of All, Reselected 
Earliest of All, and Blanche Ferry, have flowers that are identical and the 
three last named come into bloom at the same time. The open-flowered 
varieties from Zvolanek and Boddington are earlier than the hooded 
varieties and are also less vigorous growers. 


NUMBER OF DAYS REQUIRED TO BRING INTO BLOOM 
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= Tee Planted ap beds 

ariety in open eptem- 

eas ground ber 24 

1910) (1910)- (1910—- 

IQII) 

Bieriesta VU litbe spar ie eager ane, the is Stee ee ae oe | 71 68 60 
PECTED ND SoS Fos orkid Aces ata oa sane oe ee 7I 68 63 
HELIS Ae Co Be eae creieee ee Rea) 0 cate rea OE 71 68 63 
SiTuaT ates Re 2 Reet en eee oa eee ies ire Sete ee gare 71 68 66 
ecclechedsbiarhest of All. = ..5..2%)-.5226 055 2e2 2 2: Peta rcct 68 66 
SEE em chive eee oy ASE ota ak ops ee ae es oP ee aces 68 66 
GSE SUT S20 ree oe 96 74 81 
Sac ES Me MINIS < Sardis wysisis wk. Sov once 2 rs eh Ho wees O2MIK ae 85 
BiG LBS. 2 one pee eo eee eee eee ee 99 74 86 
(Gixserl ofall eS: nik AO aA ene ee 104 74 87 
GB itets bia sel tikees yess. Ay ace 5 doen wsatenen Se 99 74 87 
WiGiaik IBN: so SS Ae ee MER ibaa ee 99 74 88 
ee yea SOD oS ni See we GSS 112 76 88 
aRelemibys Pale PPrumOSe paras tes. ecitises <) styrene isles | CO ol Re ec be 88 
(Chaestsinmages (Cayo tanin ® Soe 5 piers See eer ie ae eae | 105 75 88 
VHT Ga 4 1ST5 Seey Saye 2 oe eee aR AL 97 75 | 88 
Mel ietaers fi. SHH WALt ets! 8k chor We Ss aise! «aden IOI 76 | 88 
Shelemy Apple DIOSSOMR, fois, sre. soho ne er yshde a es (oie tem Lee ees 89 
PRelcrmnye WIALOOI A 28 5 Fee, Bata a Pelee ale ios Seen ro Ei [te tees ae go 
eee WE testes 6 ot.) Pecan eves is Fao al tess 2 eee: | IOI 6 | go 
irispritas: WNC TCOE 21s aot eye to no a ae tin ere IOI 76 | go 
MrsaZvGlanele :6-2 i225. Fate ae jerrie =m ea eet ee | weeeeeee | see wees 90 
Sherali: Wee oc. sce ah een le. o «salons, Caan (Sil are eetc ceo 93 
61m a S20 eR ee eee fe ctr | 97 79 93 
Helen’ MalGoulde tos: 28 Scre.crs cto tera aot at ee | 98 - 74 93 
Pelcmly Wsidiee, Blue! (nei ae. eaten oy ene ee BR cies 93 


634 BULLETIN 319 


NUMBER OF DAYS REQUIRED TO BRING INTO BLOOM—(Continued) 


Variety 
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Planted 
in pots 
October 22 
(1909- 
1910) 


Planted 

in open 
ground 
(1910) 


Planted 
in beds 

Septem- 
ber 24 
(1910- 
I9II) 


The plants of the garden type started September 24 with the winter- 
flowering type produced their first blossoms during the last week in 


WINTER-FLOWERING SWEET PEAS 635 


April, while the latter were still blooming freely after having yielded cut 
blooms for nearly five months, and the extra early varieties for six months. 


NUMBER OF DAYS COMING INTO BLOOM CLASSIFIED ACCORDING TO GROUP TO WHICH 
THE VARIETIES BELONG 


Variety 1909-1910 | IQI1O—-I191I 


Engelmann varieties — Lathyrus odoratus Praecox 
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DESCRIPTIONS OF VARIETIES 


In the following descriptions of winter-flowering sweet peas and such 
other kinds as are used for forcing, the varieties are classified according 
to the form of the standard into two groups—open and hooded. Each 
group is subdivided into its leading colors by the marginal divisions. 
The white varieties are arranged in groups according to color of the seed — 
white seed and black seed. The year given is that in which the variety 
was introduced. The Répertoire de Couleurs was used as the standard 
chart in determining the colors of the flowers. 
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Hooded Open 


Fic. 174.—Classification according to the form of the flower 


OPEN FORM 
CHRISTMAS WHITE 


White (White seed) 

Originated by Zvolanek, 1905. Donated by Boddington. 

Description in brief — Medium size, white, open-form, notched standard, 
dwarf growth. 

Synonym — This is Florence E. Denzer. 


FLORENCE E. DENZER 
Originated by Zvolanek, 1902. Donated by Zvolanek, Boddington. 


Description in brief — Medium size, pure white, open-form, notched 
standard, dwarf growth, medium early. Valuable for market. 

Description in detail — Color snow-white 1-4 (2), the expanding flowers 
greenish white 1-2 (15). Open-form, flat, notched standard, long, 
narrow wings. Flowers two or three on stems of medium length, of 
good substance and fragrant. Plant dwarf, not over six feet. Seed 
white. Said to be a cross between Christmas Pink and Emily Hender- 
son in 1895. Registered as Miss Florence E. Denzer, December 15, 
1902. 

Comparison — This variety is a month later than Watchung, Snowbird, 
and Earliest White. In the open it was a week later. 

Synonym — Christmas White is the same variety. 
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MONT BLANC 


Originated by Bernary, 1900. Donated by Boddington. 

Description in brief — Medium size, pure white, open-form, notched 
standard, midseason, dwarf growth. 

Comparison — Similar to Florence E. Denzer. 


TELEMLY WHITE 


Originated by ———————. Donated by Paul. 

Description in brief — Medium size, pure white, notched standard, mid- 
season variety of dwarf growth. 

Remark — This variety has white seeds and germinated very poorly, 
giving two plants from ten seeds. 

Comparison — Similar to Florence E. Denzer. 


TELEMLY WHITE 


Originated by Arkwright. Donated by Arkwright. 


Description in brief — Large size, pure white, open-form, notched standard, 
midseason variety, of tall, vigorous growth. 

Remark — This white contains a variety of hooded form similar to Dorothy 
Eckford. 

Comparison — During both seasons this variety was distinctly larger 
than any other white variety. 


EARLIEST WHITE 


White (Black seed) 
Originated by Gould. Sent out by Burpee, 1906. Donated by Boddington. 


Description in brief — Medium size, pure white, notched standard, dwarf 
growth. Valuable because of its extreme earliness. 

Description in detail — Fully open flower milk-white 2-3 (11); wings and 
standard have no trace of color except in the young bud. Open-form, 
flat, notched standard, wings long and broad. Flowers one to three 
on short medium stems, substance good, fragrant. An early and free 
bloomer. Plant dwarf, under six feet, begins to bloom when eighteen 
inches high. Leaflets dark green, narrow, and pointed. Seed large, 
round, and black. 

Remark — Both seasons, under glass, this variety and its synonyms were 
three weeks earlier than any other variety, and in the open ground 
they were one week earlier than Mont Blanc. 

Comparison — This variety is similar to Snowbird and Watchung. 


638 BULLETIN 319 


SNOWBIRD 


Originated by ———————_. Donated by Boddington. 

Description in brief — Medium size, pure white, open-form, notched 
standard, dwarf growth. Valuable for early forcing. 

Comparison — Similar to Earliest White and Watchung. 


WATCHUNG 
Originated by Zvolanek, 1907. Donated by Zvolanek, Boddington. 
Description in brief — Medium size, pure white, open-form, notched 


standard, dwarf growth. Valuable for early forcing. 
Comparison — Very similar to Earliest White. 


CANARY 
Primrose 


Originated by ———————_. Donated by Boddington. 

Description in brief — Medium size, primrose, open-form, notched standard, 
early variety. 

Description in detail — Color of opening standard is cream-yellow 2 (30), 
fades to creamy white 2 (10); wings yellowish white 3 (13), fading to 
creamy white 1 (10). Flower open-form, with flat, notched standard, wings 
long, broad, and concealing the keel. Growth not tall, under six feet. 

Comparison — Opens deeper yellow and not quite so large as Burpee’s 
Earliest Sunbeams and Télemly Primrose. Standard erect and flat, 
while those of the last-named variety often reflex on the edges. Plant 
grew taller than other primrose varieties. 


EARLIEST SUNBEAMS 

Originated by Burpee, 1904. Donated by Boddington. 

Description in brief — Medium size, primrose, open-form, notched standard, 
dwarf growth, early variety. 

Description in detail— Color yellowish white 1-2 (13), black deeper 
shade, wings slightly lighter. Open-form, notched standard, long, 
broad wings. Flowers one to three on medium stems, substance good, 
moderately fragrant. Early and free bloomer. Plant not tall, under 
six feet. Leaflets dark green, narrow, and pointed. Seed white. 

Comparison — This variety is similar to Télemly Pale Primrose, and was 
introduced prior to it. 


TELEMLY PALE PRIMROSE 


Originated by Arkwright. Donated by Arkwright. 


Description in brief — Medium size, open-form, primrose, notched standard, 
early variety. 
Comparison — Similar to Earliest Sunbeams. 
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TELEMLY PINK 

Pink 

Originated by Arkwright. Donated by Arkwright. 

Description in brief — Bright pink, medium size, open-form, notched 
standard, moderately vigorous grower, midseason. 

Description in detail — Color of the standard as it opens is bright purple- 
rose 2-3 (150) or Rose Neyron red 1 (119), changing to pale lilac-rose 
2 (130); wings mauve-rose 1 (153). Flower open-form, notched stand- 
ard, with large, long, broad wings. Stems long and strong. Fragrant. 
Midseason. Plant a moderate grower. 

Remark — One of the most beautiful pink varieties in the collection, but 
is not fixed. 

ZVOLANEK’S PINK 


Originated by Zvolanek, r1g10. Donated by Zvolanek. 

Description in brief — A large, open, soft pink flower. 

Description in detail — Color of standard Rose Neyron red 1-2 (1109); 
wings lilac-rose 1 (152) or paler. Flower large, open-form, and borne 
on stems of medium length and strength. Fragrance moderate. Good 
substance. Plant medium height, slender, but a very profuse bloomer. 


MRS. W. W. SMALLEY 
Cream pink © 
Originated by Zvolanek, 1908. Donated by Zvolanek, Boddington. 
Description in brief — Medium size, soft pink, open-form, late variety. 
Description in detail — Color of the standard, rosy flesh 1 (134); wings 
pale flesh 1 (136). Flower medium size, open-form standard some- 
times with a faint notch, flat; wings long and narrow, concealing the 
keel. Season late. Plant a moderately vigorous grower, medium 
height. 
Comparison — A Christmas or winter-flowering open-form Venus. 
Registered with the Society of American Florists, March, 1906. 


TELEMLY APPLE BLOSSOM 

Bicolor 

Originated by Arkwright. , Donated by Arkwright. 

Description in brief — Medium size, open-form, flushed pink on light 
primrose standard, wings light primrose. An early variety. 

Description 1n detail — Color milk-white 4 (11), standard flushed with 
pink 4 (7), in the center with milk-white edges. Wings milk-white. 
Variable in color and in size. Open-form, notched standard, wings large, 
long, and broad. Flowers on medium long stems, fragrant. Pro- 
ductive. Plant dwarf, under six feet, slender growth. Leaflets narrow 
and pointed. 
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Remark — Fully one half rogues, one with a red standard and pink wings, 
the other an inferior variety with purpie standard and blue wings. 


CHRISTMAS PINK 


Originated by Zvolanek, 1899. Donated by Zvolanek, Boddington. 

Description in brief — Medium size, red and white, open-form, early 
variety. Very valuable market variety grown under glass. 

Description in detail — Under glass, color of standard is deep cerise 4 
(123), wings are lilacy white 1 (7). Open-form standard notched, 
wings long and broad, concealing the keel. Flowers two to three on 
long, strong stems. Very productive. 

Remark — This variety under glass was three weeks later than Earliest 
of All and other varieties, and in the open ground was one week later. 

Comparison — Similar in color to Blanche Ferry, Earliest of All, and 
others, but much superior to these varieties in every respect except in 


earliness. 
BLANCHE FERRY 


Introduced by Ferry, 1889. Donated by Boddington. 

Description in brief — Medium size, red and white, extra early, open-form, 
notched standard, short stems, plant a poor grower in midwinter. 

Remarks — An old forcing variety, but superseded by Christmas Pink. 
Not productive from November to March, and stems too short. 


EARLIEST OF ALL 


Originated by Gould. Sent out by Burpee, 1898. Donated by Boddington. 

Description in brief — Medium size, red and white, open-form, notched 
standard, extra early variety. 

Remark — This variety was in every respect similar to Blanche Ferry and 
Reselected Earliest of All. 

Comparison — Similar in color to Christmas Pink and Télemly Red and 
White, but much earlier. Not equal to those varieties for growing 
under glass in midwinter. 


RESELECTED EARLIEST OF ALL 


Introduced by Gould. Sent out by Burpee, 1902. Donated by Burpee. 
Description in brief — Medium size, red and white, open-form, notched 
standard, short stems, extra early, plant a weak grower under glass. 
Comparison — One year of trial under glass showed that this variety was 
not so vigorous as, and was no earlier than, Earliest of All. In the 
open ground this variety came into bloom on the same day as Blanche 

Ferry and Earliest of All. 
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TELEMLY RED AND WHITE 
Originated by Arkwright. Donated by Arkwright. 


Description 1n brief — Medium size, open-form, red and white, notched 
standard, productive, midseason, very vigorous variety. 

Description 1m detail — Flower open-form, flat, notched standard, wings 
long and broad, concealing the keel. Flowers two to three on very 
long, strong stems. Very productive. Plant tall, vigorous grower, 
over ten feet. 

Comparison — Similar to Christmas Pink. 


TELEMLY PALE PINK 

Originated by Arkwright. Donated by Arkwright. 

Description in brief — Medium size, pink standard and primrose wings, 
open-form, strong grower. 

Description in detail— Color of standard mauve rose 1 (153); wings 
lilacy white 3 (7). Flower open-form, notched standard, medium 
size, wings long and broad, concealing the keel. Flowers medium 
size, two and three on long, strong stems, fragrant. Midseason. Plant 
vigorous, tall, over eight feet. Leaflets narrow, pointed, and very 
dark green. 

Comparison — Superior to Télemly Apple Blossom, as it has larger flowers, 
is a stronger grower, and is a pure stock. Is distinct from that 


‘variety, however. 
CHRISTMAS METEOR 
Crimson and Scarlet 


Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Medium size, red, open-form, notched standard, 
midseason, dwarf grower. 

Description tn detail— Color of standard crimson-red 1 (114), wings 
rosy magenta 1 (169) changing to magenta 2 (182). Flowers open- 
form, medium size, short stems. Standard notched at the top and 
with narrow base; wings long and broad, hooded, concealing the keel. 
Productive. Continuous bloomer. Midseason. Plant moderately tall 
grower, six feet. Under glass was a fixed variety. 

Comparison — Distinct from Flamingo. Télemly Red Bicolor has a 
similar flower, but is later. Meteor is winter-flowering Ignea. In 
the open ground the flower blackens as does that variety, and the same 
rogue occurs in it. 

Registered with the Society of American Florists, February, 1906. 


TELEMLY RED SELF 
Originated by Arkwright. Donated by Arkwright. 


Description in brief — Medium size, red, open-form, notched standard, late. 
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Comparison — Similar to Christmas Meteor, but in the experiments 
at this station it was later-flowering. 


TELEMLY TWO SHADES PINK 


Originated by —————. Donated by Paul. 

Description — This variety was so badly mixed that it was absolutely 
impossible to determine the true variety. The best thing in it was 
a red similar to Meteor, and so the variety has been included here. 
There was no other with two shades of color except a few plants of 
Blue and Red Télemly, and one plant of Red and White Télemly. 
The majority of the plants produced flowers of a lilacy white or faint 
blush pink, but of very inferior form. 


TELEMLY RED BICOLOR 


Originated by Arkwright. Donated by Arkwright. 

Description in brief — Medium size, red bicolor, open-form, notched 
standard. 

Description in detail — See Télemly Rose and Carmine. 


TELEMLY ROSE AND CARMINE 


Originated by —————. Donated by Paul. 

Description in brief — Small to medium size, red, open-form, midseason 
variety. 

Description in detail — Standard carmine lake 2 (121), and wings rosy 
magenta 2 (169). Flower open-form, notched standard, wings long 
and narrow, hooded. Variable in size, upper flowers on the spike 
are noticeably smaller. Stems long. Midseason. 

Comparison — This is similar to Arkwright’s Télemly Red Bicolor. 


CHRISTMAS RED 
Rose and Carmine 
Originated by ——————. 
Remark — Mr. William Sim (in Horticulture, Vol. VII, No. 19, May 
9, 1908, p. 628) says that this variety is identical with Flamingo. 


FLAMINGO 
Originated by ——————. Donated by Boddington. 


Description in brief — Medium size, red, open-form, midseason variety 
of short growth. 
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Description in detail — Color crimson-red 1 (114), fading to 3-4 (118); 
wings rosy magenta 1-2 (169), changing to magenta 4 (182). Flower 
open-form, notched in top of standard, the edges of which reflex; wings 
spreading, slightly hooded at tips. Flowers likely to run below medium 
size. Stems short. Little or no fragrance. A productive midseason 
variety. Plant of short growth, under six feet, with narrow, pointed 
leaflets. A pure stock. 


TELEMLY CERISE 

Cerise 

Originated by Arkwright. ; Donated by Arkwright. 

Description in brief — A medium-sized, red variety. 

Description in detail — Color is far from cerise, being in these experiments 
a solferino red 1 (157) on the standard, wings bishop’s violet 1 (189). 
Flower open-form, notched standard and small size. Season late. 
Plant a moderate grower. 

Purity — Badly mixed, with one half the plants Télemly Mauve, Télemly 
Pale Pink, and Télemly Pink. 


TELEMLY LAVENDER 
Lavender 
Originated by Arkwright. Donated by Arkwright. 
Description in brief — A medium-sized, lavender variety. 
Description in detail — Color of standard heliotrope 1 (188) and of wings 
heliotrope 1 (198). Flowers medium size. Standard flat, notched. 
Season medium to late. Not a vigorous variety here. 


LAVENDER AND PINK 
Originated by Arkwright. Donated by Arkwright. 
Description in brief — Medium size, lavender, open-form, late variety. 
Description in detail— Color of the standard lilac-rose 1 (152) fading 
to lilacy white 1 (7), leaving the base lavender-blue; wings lavender- 
blue 1 (204), fading to almost white. Flowers medium size, open-form. 
Standard flat, notched. Wings long and broad. Season late. Plant 
a medium grower. 
Purity — Contains Red and White, also Purple and Maroon. 


TELEMLY MAUVE 
Mauve 
Originated by Arkwright. Donated by Arkwright. 


Description in brief — Medium size, mauve, open-form, late variety. 
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Description in detail— Color of the opening standard bright violet 4 
(198), changing to heliotrope 1 (188); wings open bright violet x (198), 
change to Parma violet 1 (200). Flower open-form, faintly notched, 
flat standard; wings long and broad. Flowers medium size, on long 
stems. Fragrant. Profuse bloomer. Plant very vigorous grower, 
over eight feet. 

Purity — Contains a hooded form, also an early-flowering, waved, blush 
pink. 

Comparison —Can be called an open-form Mrs. Alexander Wallace. 
Differs from that variety in the open form, deeper violet in the opening 
flowers, and deeper blue of the wings. 


TELEMLY MAROON 

Maroon 

Originated by Arkwright. Donated by Arkwright. 

Description in brief — Medium size, maroon, open-form, midseason, 
strong-growing variety. 

Description in detail— The color is not found in the Répertoire de 
Couleurs; that of the standard is nearest 4 (172), but the wings are 
slightly purplish near 2 (185) and the keel is shaded bishop’s violet 
4 (189) on white. The effect is the color popularly called maroon. 
Flower open-form, notched standard, size medium. Stems long. 
Plant a vigorous grower. 

Comparison — Distinct from Praecox Maroon. 


MISS HELEN M. GOULD 

Striped 

Originated by Zvolanek, 1908. Donated by Zvolanek. 

Description: in brief — Medium size, red stripe, open-form, midseason, 
short grower. 

Description in detail — Striped and flaked with lilacy white 1 (7) to pale 
light lilac 1 (187) on white ground. Wings creamy white 4 (10), fading 
to white. Flower open-form, notched standard, wings long and 
narrow. Flowers medium size on short to medium stems. Plant 
a short grower, under six feet. 

Comparison — Of Earliest White type. 


VARIEGATED 


Originated by Zvolanek. Donated by Zvolanek. 
Description in brief — Medium size, red stripe on white, open-form, 
early variety. 
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Description in detail — Standard heavily striped and flaked lilac-purple 
4 (160) on white; wings fleshy white 1 (9). Flowers open-form, medium 
size, on short stems. Standard notched at the top, with narrow base. 
Plant a short grower, under six feet. Leaflets narrow, pointed, and very 
dark green. 

Comparison — This is Mrs. Zvolanek, 1909. 


MRS. ZVOLANEK 
Originated by Zvolanek, 1909. Donated by Boddington. 
Description in brief — Medium size, red striped on white, open-form, 
early variety. 
Remark — This variety was grown in tg1o-1911; catalogued as a Blue 
Variegated. 
Comparison — This variety was received under the name “ Variegated ”’ 


in 1909. 
CHRISTMAS CAPTAIN 


Violet and Purple 

Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Above medium size, maroon-red standard and blue 
wings, open-form, early variety. 

Description in detail — Color of standard sists es 2 (172) or vinous 
mauve 4 (184), with veins of darker color; wings light bluish violet 
t (202). Flower open-form, standard with notched top, reflexed edges, 
and narrow base, wings long and narrow, concealing the keel; size 
above medium, on medium long stems. Fragrant, very productive 
and early. Plant a moderate grower, seven feet. Leaflets narrow 
and pointed. 

Purity — Stock is unfixed. In open ground it broke up into six varie- 
ties. Said to be impossible to fix. 


TELEMLY BLUE AND RED 

Originated by Arkwright. Donated by Arkwright. 

Description in brief — Medium size or slightly larger, maroon-red standard 
and blue wings, open-form, midseason variety. 

Description in detail— Opening standard deep carmine-violet 3 (174), 
veins and midrib rich pansy-violet 4 (191). The standard changes 
to a deep purple 1 (184). The wings open violet-purple 1 (192), veins 
4 (192), change to light bluish violet 1 (202). Flowers open-form, 
medium size or slightly larger. Standard slightly notched, flat; wings 
long, hooded, concealing the keel. 

Comparison — Somewhat on the order of Christmas Captain, but has 
brighter standards and is a fixed strain. 


TELEMLY PURPLE AND MAROON 
Originated by Arkwright. Donated by Arkwright. 
Description in brief — Medium size, maroon-red with dark blue wings, 
open-form, e ie variety. 
Description in detail — Color of the standard is nearest to plum-violet 
3 (172), but is brighter; wings near 4 (194), or bluer. 
Comparison — The standard is similar in color to the standard of Blue 
and Red Télemly, but the wings are dark blue, instead of light blue 


HOODED FORM 
MRS GEORGE LEWIS 


Originated by Zvolanek, 1908. Donated by Zvolanek, Boddington. 


Description in brief — Medium to large, pure white, slightly hooded, 


FIG. 175.—The white-flowering sweet pea, Mrs. George Lewts 
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Description in detail — Color snow-white 1 (2), slightly hooded form, 
some flowers approaching the waved form. Standard round, no notch, 
wings long and narrow. Flowers one to three on medium stems, sub- 
stance under glass not equal to Watchung. Very mildly and sweetly 
perfumed. Plant of moderate growth. Leaflets narrow and pointed. 
Seeds white, a large number split, and one of the most difficult kinds 
to germinate. Must be carefully handled. 


PRAECOX WHITE 


Originated by Engelmann. Donated by Engelmann. 

Description in brief — Medium-sized flower, late, white, extremely hooded, 
very long, strong stem, tall grower. 

Description in detail — Flower extremely hooded, wings long and broad, 
concealing the keel. Moderately fragrant. Flowers three, medium 
size, on very long, strong stems. Profuse bloomer. Plant very vigorous 
grower, nine feet, with broad leaves. Seed white, but germinated 
well. 

Comparison — A distinct variety. 


JACK HUNTER 

Primrose 

Originated by Zvolanek, 1908. Donated by Zvolanek. 

Description in brief — Medium size, dwarf growth, late. Color salmon- 
pink, hooded. 

Description in detail — Color under glass, pale pink 4 (135) wings. Much 
hooded so that top of standard appears pointed, wings long and broad, 
concealing the keel. Flowers medium size, on long stems. Substance 
good. Free bloomer, and fragrant. Plant short, under six feet. 
Leaflets narrow, pointed, and very dark green in color. Seed black. 

Comparison — Appears to be Christmas-flowering Stella Morse. 

Registered with the Society of American Florists, February, 1906. 


MRS. F. J. DOLANSKY 

Pink 

Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Light pink self, extremely hooded, strong grower, 
late variety. 

Description in detail — Color in midwinter light rose 1 (128), but later 
is mauve-rose 2 (153). Flower is extremely hooded, making apparent 
size smaller than the real. Stems of medium length. Plant tall grower, 
over seven feet, narrow, pointed leaflets. A true stock. 
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Comparison — This variety is superior to Christmas Enchantress. Is 
Christmas-flowering Prima Donna. 
Registered with the Society of American Florists, April, 1906. 


CHRISTMAS ENCHANTRESS 
Originated by Zvolanek. Donated by Zvolanek. 


Description in brief — Light pink self, extremely hooded type, dwarf 
growth, midseason. 

Description in detail— Color mauve-rose 1 (153). Extremely hooded 
form, giving standard a pointed appearance and reducing flower below 
medium size. Shows too many side notches. Free bloomer, with 
medium stems, fragrant. Plant dwarf grower, five feet. Leaflets 
narrow and pointed. 

Comparison — Inferior to Mrs. F. J. Dolansky. Is Christmas-flowering 
Blushing Beauty. 

Registered with the Society of American Florists, February, 1906. 


J. K. ALLEN 

Originated by Zvolanek. — Donated by Zvolanek. 

Description in brief — A large pink flower. 

Description 1n detail — Color of standard violet-rose 1-4 (154); wings 
lilac-white, suffused with lilac-rose 1-3 (7). Flower large, hooded, 
and borne on stems of medium length and strength. Fragrance moderate. 
Substance good. Plant medium height and moderately productive. 


GOVERNOR FORT 

Cream Pink 

Originated by Zvolanek, 1909. Donated by Zvolanek. 

Description in brief —Salmon-pink self, hooded late. 

Description in detail — Medium-sized flowers on long stems, nicely hooded. 
Color pale lilac-rose 4 (130). Moderately fragrant, late. Plant is 
strong grower but of medium height, with very dark green leaves. . 

Comparison — Superior to Mrs. William Sim in color and form. 

Registered with the Society of American Florists as Governor John Frank- 
lin Fort, May, 1908. 


MRS. WILLIAM SIM 
Originated by Zvolanek, 1907. Donated by Zvolanek. 


Description in brief —Salmon-pink, hooded form, medium size, tall, 
vigorous grower. Late. 
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Description in detail — Standard bright rose 1 (128), wings crushed straw- 
berry 1 (109) veined with Rose Neyron red 1 (119). Extremely hooded 
form, giving standard pointed appearance and reducing size. Stems 
long. Very vigorous, tall grower, over nine feet. Leaflets narrow 
and pointed. Stock true. 

Comparison — Christmas-flowering Countess of Lathom. 

Registered with the Society of American Florists, April, 1906. 


RED SEEDLING 
Crimson and Scarlet 


Originated by Zvolanek. Donated by Zvolanek. 

Description in brief — Red, extremely hooded flowers, on long stems. 
A vigorous grower. Midseason. 

Description im detail — Color of standard brighter than amarante red, 
or dull dark crimson 3-4 (168); wings rosy magenta 2 (169), changing 
to magenta 1 (182). Flowers are of the extremely hooded form, appear- 
ing to be of only medium size due to pointed standard, which is not 
notched; wings large and spreading, showing the keel rather prominently. 


Midseason. 
MRS. E. WILD 


Originated by Zvolanek. Donated by Zvolanek. 

Description in brief — Carmine-pink. Very late. 

Description in detail — Standard nearly crimson-carmine 4 (159), wings 
on outside 1 (159) but inside much lighter. Wings very large, long, 
broad, and spreading, exposing the keel, and often extending beyond 
margin of the standard. Fragrant. Very late. Stems large and 
strong. 

Registered with the Society of American Florists, February, 1906. 


MRS. J. F. HANNAN 
Rose and Carmine 


Originated by Zvolanek, 1909. Donated by Zvolanek. 


Description in brief — Medium size, carmine-netted, hooded variety. 

Description in detail— Color of standard Tyrian rose 2 (155); wings 
violet rose 3 (154). In summer the color is solferino red 1 (157). 
Flowers on long, strong stems, fragrant, midseason, profuse bloomer. 
Plant a very strong, vigorous grower, making a dense, heavy growth, 
over nine feet. Leaflets narrow and pointed. Wings long, broad 
and concealing the keel. 

Parentage — Seedling from Mrs. William Sim and Mrs. E. Wild. 

Synonym — Marian Hannan. 


Registered with the Society of American Florists, April 21, 1906. 
28 
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MARIAN HANNAN 
Originated by Zvolanek, 1908. 
Synonym— Mrs. J. F. Hannan, 1909. 


PINK BEAUTY 


Originated by Zvolanek, 1909. Donated by Zvolanek. 

Description in brief — “Dark pink self, ”” hooded, midseason. 

Description 1m detail— Color of standard Tyrian rose 2 (155), wings 
violet rose 3 (154). Standard hooded, round, broad base; wings long, 
broad, hooded, and concealing the keel. Flowers on very long, strong 
stems. Productive. Fragrant. Plant very .strong grower, above 
eight feet. Leaflets narrow, pointed. 

Comparison — This year it does not differ from Mrs. J. F. Hannan. In 
April, 1910, the latter variety contained more of a salmon tint. 


PRAECOX CARMINE 
Originated by Engelmann. Donated by Engelmann. 
Description in brief — Carmine-netted, hooded, late variety. 


Fic. 176.—Praecox Carmine 
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Description in detail — Color of standard crimson-carmine, 3 (159) on 
the front and 4 (159) on the back. Sometimes a solid color, sometimes 
the spaces between the netting are lighter. Wuings are almost pure 
mauve 2 (180). With age the flower changes, the standard losing its 
crimson, becoming magenta, while the wings become a sickly purple 
hue. The standard is hooded and the wings are large and broad. 
The flower is medium to large, on long stems. Fragrant. Productive. 
Plant tall, vigorous grower. 

Comparison — Distinctly a deeper crimson than Mrs. Hannan or Pink 
Beauty. 

CHRISTMAS COMTES 

Lavender 

Originated by Zvolanek. 

Description in detail — When registered, described as “ Clear lavender, 
average three flowers on a stem, plant five feet high, stems long. 
Improved Christmas and New Countess.” 

Comparison —‘‘ Lavender, similar to Countess of Radnor but much 
larger.’’— Florists’ Exchange 22 (1906), p. 97. 

Registered with the Society of American Florists, December, rgo1. 


TELEMLY MAUVE 

Onegimnaied by ————_. Donated by Paul. 

Description in brief — A light lavender, hooded variety. 

Description in detail— Color of opening standard is bishop’s violet 1 
(189), changing to lobelia blue 1 (205); wings open bright violet 4 
(198), changing to ageratum blue 1 (201). 

Comparison — Similar to Countess of Radnor. 

Remark — This variety is not of the winter-flowering type, but is an 
outdoor variety which when sown in September or October does not 
flower until April. 

PRAECOX MAUVE 

Originated by Engelmann. Donated by Engelmann. 

Description in brief — Lavender, hooded, very late. 

Description in detail — Color of flower heliotrope 1 (188), changing to 
bright violet 2 (198). Flower medium size. Plant vigorous and 
productive. 

Comparison — Distinct from Mrs. C. H. Totty because it has very much 
less violet in the opening flower and becomes a truer lavender. 


MRS. CHARLES H. TOTTY 


Originated by Zvolanek, 1907. Donated by Zvolanek. 
Description in brief — Lavender, hooded, midseason. 
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Description in detail — Color of the opening standard is bright violet 
t (198), and wings ageratum blue 1 (201); changes to a light lavender- 
blue, much lighter than 1 (204), and wings fade to Parma violet 1 (200), 
with white edges. In midsummer it 1s more heliotrope as it opens. 
Flowers hooded, occasionally with side notches. Stems long and 
strong. Fragrant. Plant a tall, vigorous grower, over nine feet. 

Comparison — A Christmas-flowering Lady Grisel Hamilton. 


GREENBROOK 
Mauve 
Originated by Zvolanek, 1908. Donated by Zvolanek. 


Description in brief — Lavender blush on white ground. 

Description in detail— Color, standard shaded in center with bright 
violet 1 (198) on white (2) ground; wings are white (2). Flowers 
slightly hooded, medium-sized on long stems; fragrant. Productive, 


early. 
Registered with the Society of American Florists, May, 1908. 


PRAECOX DEEP MAUVE 


Originated by Engelmann. Donated by Engelmann. 
’ Description in brief — Deep mauve, extremely hooded, very late. 


Fic. 177.—Praecox Deep Mauve 
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Description in detail — Color of standard is violet mauve 1 (195), changing 
to bright violet 1 (198) with edges bluish lilac 1 (183); wings open 
heliotrope 1-2 (188), becoming almost lobelia blue 1 (205). Flower 
extremely hooded, large-sized, on long stems. Plant tall, strong, 
vigorous grower, over nine feet; leaves broad and pointed. 

Comparison — Distinct. 

MISS JOSIE REILLY 

Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Lilac, with lavender wings. 

Description in detail — Color of standard violet-rose 1-2 (154), fading 
to pale lilac-rose 1 (178) with paler edges; wings lighter than ageratum 
blue 1 (200). Flower of open form, trace of notch at the top of the 
standard, wings long, broad, and concealing the keel. Flowers medium- 
sized, on moderately long stems, late. Plant is a moderate grower, 
under six feet. 

Registered with the Society of American Florists, April 21, 1906. 


MRS. ALEXANDER WALLACE 

Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Lavender, hooded, medium-sized flower, and a 
vigorous grower. Midseason. . 

Description in detail — Standard opens bishop’s violet 1 (189), changes 
to ageratum blue 1 (201). Wings open heliotrope 1 (188) and change 
to Parma violet 4 (200). Flower extremely hooded, making a pointed 
standard; wings hooded, concealing the keel. Fragrant. Free bloomer. 
Stems long. Midseason. 

Comparison — Same color as Wallacea. 

Registered with the Society of American Florists, February, 1906. 


WALLACEA 
Originated by Zvolanek, 1909. Donated by Zvolanek. 
Description in brief — Lavender, midseason. 
Comparison — This is a better strain of Mrs. Alexander Wallace. 


PRAECOX MAROON 


(Lathyrus odoratus Praecox) 

Maroon 

Originated by Engelmann. Donated by Engelmann. 

Description in detail — Color is not found in Répertoire de Couleurs, 
but that of the standard is nearest 4 (172), while wings are more purplish, 
being nearest 4 (185); keel shaded bishop’s violet 4 (189). Flowers of 
extremely hooded form, above medium size, on very long stems. Plant 
very vigorous grower, one of the tallest in the collection, over ten feet. 
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Comparison — Distinct from Télemly Maroon. 
Remark — Contained Praecox Carmine as a rogue. 


NIGER 

Violet or Purple 

Originated by Zvolanek. Donated by Zvolanek. 

Description in brief — Deep, rich blue, hooded, medium size, and tall, 
vigorous grower. Midseason. 

Description in detail — Color of standard rich pansy-violet 4 (191), wings 
bright violet-purple 3 (190), changing to violet-purple 1 (192). Standard 
without notch, wings short and broad. Flowers medium-sized, very 
slightly hooded, on very long stems. Productive. Plant tall, vigorous 
grower. 

Comparison — Distinct from other blues. 

Remark — Stock is mixed with Mrs. E. Wild. 


PRAECOX BLUE 
Originated by Engelmann. Donated by Engelmann. 
Description in brief — A blue-self, medium-sized, hooded variety. 
Description in detail — See William J. Stewart. 
Comparison — Similar to William J. Stewart. 


WILLIAM J. STEWART 


Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Blue self, hooded, medium size. Productive. 
Early. 

Description in detail— Color of the standard as it opens is a purple- 
violet 2 (192), changing to bluish violet 4 (199); wings are brighter 
than 4 (190), changing to light bluish violet 1 (202). Standard some- 
times notched on the sides, wings long, overlapping at tips, conceal- 
ing the keel. Plant very vigorous, tall grower, ten feet. 

Comparison — A Christmas-flowering Imperial Blue. 

Registered with the Society of American Florists as Secretary William 
J. Stewart, March, 1906. 


TELEMLY VIOLET 
Originated by Arkwright. Donated by Arkwright. 


Description in brief — Blue self, medium size. Early. 

Description in detail — Color of standard purple-violet 3 (192), changing 
to bluish violet 4 (199); wings light bluish violet 4 (202), changing 
to 1 (202). Standard hooded. . 

Comparison — Similar to William J. Stewart. 
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TELEMLY PURPLE 

Originated by Arkwright. Donated by Arkwright. 

Description in brief — Purple, hooded, open-form, medium size, mid- 
season. 

Description in detail — Color of standard purple 4 (185); wings bright 
violet-purple 1 (190), changing to bluish violet. Flower with a round 
standard and long, broad wings. Fragrant. Stems long. Profuse 
bloomer. Plant tall, vigorous grower, over eight feet. 


BLUE BIRD 

Blue 

Originated by Zvolanek, 1910. Donated by Zvolanek. 

Description in brief — A blue self, hooded, large. Early. 

Description in detail — Color of the standard light bluish violet 3 (202), 
with lilac lower edges; wings light bluish violet, without trace of lilac. 
Flower often opens with considerable violet. Extremely hooded, large- 
sized, on fairly long stems. Plant a moderate grower, over six feet. 

Registered with the Society of American Florists, May, 1908. 


LE MARQUIS 

Originated by Zvolanek, 1907. Donated by Zvolanek. 

Description in brief — Slightly hooded, indigo-blue color, medium size, 
strong grower. Midseason. 

Description in detail — Color of standard violet purple 2 (192); wings 
light bluish violet 3 (202). Slightly hooded, without notch. Flower 
medium-sized, on long stems. Plant a tall, strong grower, eight feet. 

Comparison — Télemly Indigo Blue is similar. Is Christmas-flowering 
Navy Blue. 

Registered with the Society of American Florists, February, 1907. 


TELEMLY INDIGO BLUE 
Originated by Arkwright. Donated by Arkwright. 


Description in brief — Slightly hooded, medium size, dark blue flower. 

Description in detail — Color of standard violet-purple 1 (192) at the 
base, shading to 4 (192) at the edge; wings darker than light bluish 
violet 4 (202). 

Comparison — Similar to Le Marquis. 


ZVOLANEK’S BLUE 
Originated by Zvolanek, 1910. Donated by Zvolanek. 
Description in brief — A large, hooded, clear blue flower. 
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Description in detail — Color of standard light bluish violet 1-2 (202); 
wings lavender-blue 1 (204); both veined with darker color. Flower 
large and hooded. Stem of medium length and strength. Fragrance 
moderate. Keeping quality very good. Plant of medium height and 
slender growth, and inclined to be a shy bloomer. 


ZVOLANEK’S ORANGE 

Orange 

Originated by Zvolanek, 1910. 

Description in brief — A medium-sized salmon-pink flower. 

Description in detail— Color of standard salmon-pink (1) 126; wings 
light lilac-purple 1 (160), flushed salmon-pink. The wings and standard 
veined with darker color. Flower medium-sized and hooded. Stem 
medium length and strength. Has little or no fragrance. A good 
keeper. Plant medium height, slender, and a moderate bloomer. 

Comparison — ‘‘ This can be represented as winter-flowering Miss Wil- 
mott.’’— Zvolanek’s Catalog, 1gto. 


LIST OF ADDITIONAL VARIETIES 


The following variety names are found in sweet pea lists or have been 


published: 
ANGELINO 


Originated by 

Description in brief —‘‘ Self pink.”— Vaughan’s Book for Florists, 
July, 1910. 

Comparison — This variety as seen at Mr. Sim’s place is the variety 


Earliest of All. 
HELEN KELLER 


Originated by Zvolanek, 1909. 


Description in brief —‘‘ White and pink variegated.’’— Zvolanek’s 
Catalog, 1909, p. 8. 
MARION STANIFORD 
Originated by Zvolanek. 
Description in brief —“‘ Standard maroon, wings blue. Seedling from _ 
Christmas Captain x No. 93. Registered with the Society of American 
Florists, April 21, 1906.” 


SNOW QUEEN 
Originated by Zvolanek. Introduced by Zvolanek, 1909. 
Description in brief —‘‘ Pure white. Entirely new type of sweet 


peas. The shape is between Countess Spencer and Unwin types; 
flowers just as freely as Florence E. Denzer or Mrs. George Lewis. 
Black-seeded.”’— Zvolanek’s Catalog, 1909, p. 8. 
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f sweet peas, August 23, 1910. 
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PREFACE 


This study was begun in the autumn of 1909. It has been carried 
on continuously under glass during two winters, and outdoors in the 
summer of 1910. A collection of the obtainable species of Lathyrus, as 
well as a very extensive collection of the varieties of sweet peas, was grown 
at Ithaca. In addition to the above the writer was enabled to study the 
exhibits of outdoor-grown sweet peas at the annual exhibition of the 
National Sweet Pea Society at New York in July, 1910, and of the winter- 
flowering varieties at Boston in March, tort. 

The investigation was begun with a view of studying the various species 
of Lathyrus for the purpose of monographing them, and particularly of 
determining their value as ornamental plants. The studies on sweet peas 
included the evolution of the flower, as well as the preparation of careful 
descriptions and the detection and elimination of synonyms among pres- 
ent-day varieties. The descriptions of the garden varieties will appear 
in a later publication; those of winter-flowering varieties are included in 
Bulletin 319 of this station. 

The author wishes to extend his thanks and grateful d crowiedamente 
to Professor John Craig, who has given great encouragement, kindly 
advice, and all possible facilities for carrying on the investigation; to the 
National Sweet Pea Society for their cooperation in the variety tests; 
to the United States Department of Agriculture for seeds of species of 
Lathyrus; and to the seedsmen of the United States and Great Britain 
who contributed seeds for the trials. Among the latter, mention should 
be made of the assistance rendered by Messrs. C. C. Morse & Co. in 
contributing a collection of seventy-two varieties, representing various 
types and old or obsolete varieties, for the study on the evolution of the 
sweet pea. 
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SWEET PEA STUDIES — III 
CULTURE OF THE SWEET PEA 
AtviIn C. BEAL 
PART I. THE GENUS LATHYRUS 


BOTANY OF THE GENUS 


The genus Lathyrus (a name used by Theophrastus for some leguminous 
plant) belongs to the important family Leguminosae, which embraces 
three suborders, eighteen tribes, and one hundred and twenty-seven 
genera of plants cultivated in North America. The suborder Papilioneae 
is distinguished from the suborder Mimoseae in having irregular or 
zygomorphic flowers, and from the suborder Caesalpineae in having 
papilionaceous flowers — that is, the standard outside the other petals, and 
enclosing them in the bud. 

Among the most important genera that contain ornamental plants are 
Thermopsis, Lupinus, Laburnum, Genista, Cytisus, Cladrastis, Hedysarum, 
Lespedeza, Lotus, Dolichos, Pueraria, Erythrina, Apios, Centrosema, 
Wisteria, Robinia, Clianthus, Swainsona, Caragana, and Glycyrrhiza. 
Then there are the genera of economic importance, Arachis, Onobrychis, 
Desmodium, Vicia, Pisum, Lens, Phaseolus, Vigna, Mucuna, Glycine, 
Trifolium, Medicago, Melilotus, and Indigofera. 

The plants of the tribe Vicza, which includes the genera Abrus, 
Lens, Vicia, Pisum, and Lathyrus, are typically climbing herbs, with 
evenly pinnate leaves, which raise themselves by means of tendrils 
at the tips of the petioles. The varieties of Phaseolus, the other tribe 
of typically climbing herbaceous plants, have twining stems and three 
leaflets. 

Abrus differs from the other genera of this tribe in having woody stems, 
and nine stamens instead of ten. Lens (lentil) has flowers with the wings 
adherent to the keel. Vicia (vetch), Pisum (pea), and Lathyrus are 
closely allied and somewhat difficult to distinguish. Vzicza is usually 
known by the sheath of the stamens being oblique at the mouth, and the 
style being slender and bearded at the apex or only around the upper 
part; Pisum and Lathyrus have the stamen sheath even at the mouth, but 
are distinct from each other in that in Pisum the calyx lobes are leafy 
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and the style is flattened laterally and bearded down the inner edge, 
while in Lathyrus the style is flattened on the back and front and is 
bearded down one face. 

The flowers of Lathyrus are solitary or racemose, on long, axillary 
peduncles. The calyx is oblique, campanulate, five-parted, the teeth 
nearly equal or the upper two shorter than the lower. The corolla con- 
sists of five parts. The upper, or odd, petal, known as the vexillum, or 
standard, is larger than the others and encloses them in the bud. There 
is a notch at the apex and ordinarily a short claw. The form is broadly 
obovate or roundish and the petal is usually turned backward or spreading. 
The colors are dark blue or purple, violet, rose, white, or yellow. The 
two lateral petals, or wings, are falcate, obovate, or oblong, oblique and 
exterior to the lower two, which are shorter, incurved, connivent, and 
more or less coherent along their anterior edge, forming the keel, or carina. 
The keel encloses the stamens and pistil. 

The stamens are diadelphous (9 and 1), or monodelphous below. The 
style is curved, sometimes twisted, flattened, hairy along the inner side 
(next the free stamen); ovary sessile, or stalked with numerous ovules, 
becoming a one-celled pod. This is flat or terete, dehiscent, two-valved, 
continuous between seeds. 

The seeds are globose or angular, with a hard, smooth testa. The 
radicle is curved inward. The cotyledons are accumbent. 

The plants are herbaceous vines, rarely erect herbs, with pinnate, 
mostly tendril-bearing leaves. The old genus Orobus, which originally 
was created to include all the erect forms without tendrils, has since been 
included in the genus Lathyrus by Bentham and Hooker and by later 
botanists. 

Species of Lathyrus are found in Europe, Asia, northern Africa, Sicily, 
and North and South America. 

The genus is generally divided into two sections: 


1. Eulathyrus (from eu, well, and lathyrus; genuine species). Vexillum 
toothless at the base. Leaves opposite or wanting. Petioles 
narrow-winged. 

2. Clymenum (clymenos, clear). Vexillum furnished with a conical 
gibbosity on each side at the base. Lower petioles leafless; upper 
ones bearing two to six usually alternate leaflets. Petioles usually 
winged. 


Horticulturally the species may be divided into perennial and annual 
species. The following classification of the species is based in part on the 
artificial key to the American species, published by Theodore G. White 
in the Bulletin of the Torrey Botanical Club, Vol. XXI, 1894: 
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Artificial key to the species of Lathyrus 


I. Habit climbing, leaves tendri!-bearing. 


A. Eulathyrus. 
B. Annuals. 


C. Petioles leafless. 
L. aphaca L. 
L. Nitssolia L. 
CC. Leaflets one pair. 
D. Stems wingless. 


i Be 
. subulatus Lam. 

. inconspicuus -L. 

. sphaericus Retz. 

. micranthus Gerard. 
. angulatus L. 

. leptophyllus Bieb. 

. settfolius L. 

. hirtus Lam. 


all ol oil al oil oll 


pusillus EI. 


DD. Stems winged. 


ail all Soll all all 


. sativus L. 

. cicera L. 

. harsutus L. 

. annuus L. 

. odoratus L. 

. Tingitanus L. 


CCC. Leaflets 2-3 pairs. 
L. clymenoides DC. 
L. cirrhosus DC. 
L. turgidus Lam. 
L. purpureus Presl. 
L. ctltatus Guss. 


BB. Perennials. 


C. Leaflets one pair. 
D. Stipules narrow. 
E. Stems wingless. 


. pratensts L. 

. tuberosus L. 

. sesstlifolius Tenore. 
. roseus Stev. 

. tomentosus Lam. 

. sericeus Lam. 


bro 
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I. Habit climbing, leaves tendril-bearing — (Continued). 
EE. Stems winged. 
L. sylvestris L. 
L. pubescens Hook. 
L. grandiflorus Sims. 
L. rotundtfolius Willd. 
L. undulatus Boiss. 
DD. Stipules broad. 
E. Stems wingless. 
L. Magellanicus Lam. 
L. nervosus Lam. 
EE. Stems winged. 
L. latifolius L. 
CC. Leaflets more than one pair. 
D. Stems winged. 
L. palustris L. 
L. Watsont White. 
L. Jepsont Greene. 
L. heterophyllus L. 
DD. Stems wingless. 
E. Plant glabrous. 
F. Stipules large. 
G. Leaflets 2-5 (mostly 3) pairs. 
L. ochroleucus Hook. 
L. myrtifolius Muhl. 
L. pauciflorus Fernald. 
L. parviflorus S. Watson. 
L. pistformis L. 
L. Bolanderit S. Watson. 
GG. Leaflets 5-7 pairs. 
L. sulphureus Brew. 
L. Alefeldit White. 
L. polyphyllus Nutt. 
L. maritimus Bigel. 
L. vestitus Nutt. 
FF. Stipules narrow. 
. laetiflorus Greene. 
. splendens Kellogg. 
. decaphyllus Pursh. 
. violaceus Greene. 
. cortaceus White. 


il all all all 
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I. Habit climbing, leaves tendril-bearing — (Continued). 
FF. Stipules narrow— (Continued). 
L. venosus Muhl. 
L. longtpes White. 
L. gramintfolius White. 
L. Macraet Hook. 
EE. Plant densely silky villous all over. 
L. litoralis. 
AA. Clymenum. 
L. diffusus. 
L. clymenum L. 
L. articulatus L. 


II. Plant erect or nearly so, tendrils wanting or much reduced. (Orobus.) 
A. Peduncles 2—severai-flowered. 
B. Flowers white or yellowish. 
L. montanus Bernh. 
L. Arizonicus Britton. 
L. Cusicku 5. Watson. 
L. obovatus Torr. 
L. rigidus White. 
BB. Flowers purple. 
C. Leaflets 5-7 pairs. 
L. ornatus Nutt. 
L. Nuttallia S. Watson. 
L. niger Bernh. 
L. Oregonensits White. 
L. vernus Bernh. 
CC. Leaflets 1-2 pairs. 
L. bijugatus White. 
AA. Peduncles 1-flowered. 
i Torreyt A. Gray: 


Previous to White’s monograph only two attempts had been made 
to enumerate the species of the genus. The first was by Alefield (Bon- 
plandia, June, 1860), who placed all the American species in the genus 
Orobus; the second attempt was by Watson (Amer. Jour. Sci., Feb., 1876), 
who enumerated thirteen species. * 


* Mention should be made of the more recent monographs on the genus Lathyrus, namely: 

Uber einige Orobus-Arten und ihre geographische Verbreitung. Series I Lutei. Ein Beitrag 
zur Systematik der Viceen. Von Dr. Karl Fritsch. Sitzber. K. Akad. Wiss. (Vienna), Math. Naturw. 
Kl. CIV Band (18905). 

Uber einige Lathyrus-Arten aus der Section Eulathyrus und ihre geographische Verbreitung. 
August Ginzberger. Sitzber. K. Akad. Wiss. (Vienna), Math. Naturw. Kl. CV Band (1896), pp. 281- 
353, plates and maps. 
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Some one hundred and thirty other species, which are considered good 
by the Index Kewensis but not included in the writer’s classification, 
are as follows: 


Acutus, Alberjilla, albus, Algeridus, Allard, alpestris, altaicus, amoenus, 
aphyllus, Armeneus, asphodeloides, astrophia, aurantius, bijugus, blephari 
carpus, brachydon, brachypterus, Browni1, campestris, canescens, cassius, 
chloranthus, cicerella, cicerula, cinctus, coerulescens, colchicus, crassipe 
cryophilus, cyaneus, Davidit, debilis, dicirrhus, dielsianus, Dinklag. 
diversifolius, Drummondiu, dumetorum, ecirrhosus, elegans, Emodi, Eng 


mann, epetiolaris, erectus, Ewaldi, filiformis, fissyv ‘teccens, Goa 
stetnae, Gorgont, gracilis, gracillamus, Graphiosa, helo ymuitayi 
hygrophyllus, incurvus, intricatus, italicus, kilamana aetifoi1 
laevigatus, lanceolatus, lanctfolius, Layard, Ledeboun ~. nus, Lab 


lineartfolius, lusttanicus, luteus, lycius, macrorrhizu magniflorus, 1. 
sanus, marmoratus, Messerschmidti1, Mexicanus, m.rophyllus, mini 
mollis, Mulkak, multiceps, multiflorus, mutabilus, nervatus, neurolc 
nitens, Numidicus, occidentalis, ochraceus, ovaltfolius, pallescens, 
nonicus, parisiensis, Parreiszu, pentaphyllus, pisaster, platystylis, 
anthos, pseudo-aphaca, pterocaulos, puberulus, purpureo-coeruleus, qu 
marginatus, Sanbergit, Schmiperi, setiger, Shaffnert, sinensis, spathu 
spatulima, speciosus, spectabilis, stenobolus, stenophyllus, stipularts, str 
subandinus, subrotundus, Szowitst1, Tanakee, tetrapterus, trachyce 
trachyspermus, trichocalyx, Utahensis, variabilis, varius, venetus, vil 
vinealis, and Volckmannt. 


The Encyclopedia of American Horticulture describes > sp ties 
in the American trade. These are: odoratus, Tingitanu. 
sylvestris, rotundifolius, undulatus, latifolius, Magellantcn 
maritimus, venosus, splendens, montanus, polymorphus, nig , ..n 

The writer has been unable to find maritimus, undul tus, 4 
splendens, montanus, rotundtfolius, polymorphus, grandiflorus, and 
in the present-day lists. 

Through the courtesy of Professor A. V. Piper, there has been re’ 
at this station the following reputed species from the United States I 
ment of Agriculture: L. cicera, L. sativus, L. sativus azureus, L._» 
coccineus, L. sylvestris, L. sp. (India), L. Tingitanus, L. ochrus, L. 2 
sis, L. nervosus, L. sp., and L. sp. (not named). 

The following species and varieties were received from dealers in sc 
and plants: 


Lathyrus latifolius, Henry A. Dreer, Philadelphia 
Lathyrus latifolius albus, Henry A. Dreer 
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Lathyrus latifolius White Pearl, Henry A. Dreer 

Lathyrus latifolius Delicata, Peter Henderson, New York 

Lathyrus latifolius roseus, A. T. Boddington, New York 

Lathyrus latifolius Pink Beauty, A. T. Boddington 

Lathyrus latifolius albus, A. T. Boddington 

Lathyrus latifolius White, J. M. Thorburn & Co., New York 

Yathyrus latifolius Pink Beauty, J. M. Thorburn & Co. 
athyrus latifolius splendens, R. & J. Farquhar, Boston 
rwthyrus latifolius Giant White, R. & J. Farquhar 


uthyrus lat? erennial Pea, Red, James Vick’s Sons, Rochester 


wAyrus * % srennial Pea, Rose, James Vick’s Sons 
WNYTUS L rennial Pea, White, James Vick’s Sons 
hyrus spies ‘ M. Thorburn & Co. 
t 


‘'yrus pubescens A. T. Boddington 
yrus grandiflorus, Ellwanger & Barry, Rochester 
yrus Lord Anson’s Blue, A. T. Boddington 
vyrus Lord Anson’s Blue, J. M. Thorburn & Co. 
‘yrus Lord Anson’s White, J. M. Thorburn & Co. 
us niger, J. M. Thorburn & Co. 
us lathyroides, J. M. Thorburn & Co. 
us albus roseus, Henry A. Dreer 
us superbus, Henry A. Dreer 
rosus vernus, Henry A. Dreer 
Urobus verr is, R. & J. Farquhar 


the above, mostly annual species, flowered the first year. 


) Descriptions of the species 


LATHYRUS SATIVUS L. 


branching, smooth, winged, 2 feet high; leaflets linear-oblong; 

’ trifid; stipules semisagittate-ovate, ciliated, not so long as 
sles; peduncles 1-flowered, longer than the petioles (13-2 inches 

> acteolate and articulate at the apex; calyx lobes lanceolate, 
is, almost three times length of tube; legumes ovate, short, broad, 
‘ly reticulated, winged on the back; seeds trigonal, smooth, trun- 
“Native of Spain, France, and Italy. Flowers blue, sometimes 
te, 2-1 inch in diameter. L. sativus, L. sativus azureus, and L. sativus 
neus were found at this station to be a mixture of white and blue 
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Fic. 178.—Lathyrus sativus L. 


LATHYRUS CICERA L. 


Stems smooth, 2 feet high, branching, winged; leaflets linear; tendrils 
branched; stipules semisagittate, narrow, much shorter than the petioles; 
peduncles 1—2-flowered, length of the leaves; bracteoles small; calyx 
segments lanceolate, nearly three times length of tube; legumes oblong, 
irregularly channeled on the back, not winged; seeds trigonal, truncate, 
smooth. Native of Spain. Flowers purple or red, variable. 


LATHYRUS HIRSUTUS L. 


Stems winged, 2 feet high; leaflets linear-lanceolate, 3-nerved; stipules 
semisagittate, linear, about equal the petiole in length; peduncles usually 
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2-flowered; calyx hairy, segments ovate-acuminate, length of tube; legumes 
oblong, hairy; seeds globular, warted. Native of southern Europe, in 


Fic. 179.—Lathyrus hirsutus L. ae 


grainfields. Flowers with a bright crimson standard, pale blue wings 
and white keel. 
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the petioles; peduncles 2-flowered, longer than the leaves; calyx teeth 
nearly equal; legumes linear, 4-5 inches long, much reticulated, compressed, 
sutures thick; seeds not angular. Native of the west Mediterranean 
region at Tangier. Flowers 1 inch long, dark red-purple: standard large, 
purple; wings and keel bright red. 


LATHYRUS ODORATUS L. 


Stems rough-hairy, winged oval or oblong, mucronate; stipules lan- 
ceolate, much shorter than the petioles; peduncle 2-4-flowered, much 
longer than the leaves; calyx teeth broad, longer than the tube; legumes 
compressed, linear, 1-3 inches, hairy; seeds round, sometimes angled, 
black, white, or mottled. Native of Sicily. Flowers large, showy, in 
shades of blue, red, yellow, and white. Standard large-expanded, hooded 
or wavy. 

LATHYRUS OCHRUS DC. 


Stems 4-angled, winged; petioles winged, lower ones leafless, upper 
ones with two leaflets; leaves glaucous; lower stipules wanting, upper 
ones ovate; peduncle 1-flowered; calyx teeth unequal, superior lobes 
shortest, length of tube; legumes with membranous wings, few-seeded; 
seeds globular. Native of southern Europe. Flowers pale yellow. 


LATHYRUS SYLVESTRIS L. 

Perennial 

Stems straggling, 3-5 feet, stout, winged, glabrous, with creeping 
rootstocks; petioles winged, with one pair of linear-lanceolate leaflets; 
stipules narrow; peduncles 3-6-flowered, equaling the leaves; legumes 
compressed, reticulated, lanceolate, 2-3 inches long; seeds round, dotted. 
Native of Europe, in woods and hedges. Flower with one-half-inch-long 
standard: standard rose, with a green spot on the back; wings purple 
at the tips; keel greenish. 


LATHYRUS PUBESCENS HOOK. 


A soft, hairy, diffuse-branching herb; stems 3-5 feet high; stems, 
branches, and peduncles 4-angled, the angles forming stout ribs; petioles 
with one pair, rarely two pairs, of leaflets, sessile, 1-23 inches long, oblong- 
lanceolate or elliptic-oblong, dark green, strongly ribbed beneath; stipules 
variable in size and form; peduncle longer than the leaves, many-flowered 
in lax or dense racemes; calyx tube broadly campanulate, upper teeth 
shorter; legumes lineat, 2-24 inches long, hairy, flat; seeds very small, 
ellipsoid. Native of South America, from Bolivia and southern Brazil 
to the Straits of Magellan. Flower variable in size, sometimes 1} inch 
broad, violet-blue: standard round, notched at the tip, margins recurved, 
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Fic. 181.—Lathyrus ochrus DC, 
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LATHYRUS MAGELLANICUS LAM. 


Seeds of this species were received from two American seedsmen, but 
they proved to be the annual species, Lathyrus sativus L. The Cyclopedia 
of American Horticulture describes this species as follows: ‘‘ Stem 3-5 
feet long, smooth, angled, somewhat branched; leaflets ovate or oblong- 
linear; tendrils branched; stipules cordate-sagittate, broad; peduncles 
long, 3-4-flowered; flowers dark purple-blue. June, July. Straits of 


Magellan) 2°. 35 A strong-growing, woody, almost evergreen Species 
covered with a bluish bloom.:..... Var. albus Hort. .- ~. 1s the 
white form.” | 


LATHYRUS LATIFOLIUS L. 


Stems winged, 4-8 feet, glabrous; leaflets one pair, ovate-lanceolate, 
rather glaucous, mucronate, 2-3 inches long; tendrils branching; stipules 
broad ovate; peduncles many-flowered, longer than the leaves; legumes 
long, flat, reticulated lengthwise, 4-5 inches long; seeds roundish, smooth. 
Native of Europe, in woods. Flowers large, rose-colored, but horti- 
cultural varieties occur with white, dark purple, and striped flowers. 


LATHYRUS NERVOSUS LAM. 


Stems triangular, striated, 1-2 feet long; petioles with one pair of ovate, 
acute, mucronate, nerved, glaucous, glabrous leaflets, longer than the 
internodes; petioles very short; tendril branches long; stipules sagittate, 
nearly two thirds size of leaflets, nerved; peduncles many-flowered; calyx 
teeth unequal, upper ones shortest; pod 23 inches, linear, glabrous, 
containing 7—8 seeds; seeds irregular in form, brown, with smooth coats. 
Native of the region about Montevideo. Flowers large, purple. 


LATHYRUS PRATENSIS L. 


Stems smooth, tetragonal, 2-3 feet; petioles with one pair of oblong- 
linear or lanceolate leaflets; tendrils usually unbranched; stipules ovate, 
shorter than the leaflets; peduncles many-flowered, twice the length of 
leaves; calyx nerved, teeth nearly equal; legumes compressed, obliquely 
reticulated; seeds globular, smooth. Native of Europe, in moist mead- 
ows. Flowers yellow. 


HISTORY OF THE CULTIVATED LATHYRUS 


The word ‘‘ Lathyrus”’ is from the Greek Aa, la, augmentative, and 
Yovpos, thouros, anything exciting, having reference to the qualities of 
the seeds of certain species. In Europe the species of. Lathyrus are 
known as ‘‘Gesse,” the sweet pea being known as Gesse odorante. The 
French know the plant under this name, or occasionally as Pots odorante 
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and latterly as Pois de Senteur. The common Gesse of central Europe 
is Lathyrus sativus. 

Of the one hundred or more species of Lathyrus, very few are in cul- 
tivation. Some—as, for example, the sweet pea — are of ornamental 
value; others, such as Lathyrus sativus, are of economic value as forage 
crops. 

The species are all propagated by seed, and the perennial species by 
division also. Occasionally cuttings have been used, and possibly the 
method could be extensively adopted. _ 

With the exception of the sweet pea, which requires the best of soil 
and culture, the Lathyri are not exacting as to soil. Some of the perennial 
species appear to thrive in a rather poor, dry soil and are useful in covering 
banks. The perennial species have long, fleshy roots, and when estab- 
lished they thrive for years without special care. In fact, these species are 
best left alone. 


Descriptions of cultivated species 
LATHYRUS SATIVUS L. 


Blue-flowered lathyrus, or chichling vetch. An annual species, of 
easy culture. The flowers are sky-blue [Répertoire de Couleurs, the 
standard and wings forget-me-not blue 2-3 (217), back of the standard 
heliotrope 1 (188)] or pure white. The plant grows to a height of 2 feet 
and flowers early and profusely. The season is not long, but probably 
successive sowings would provide for a longer display of the bright 
blue flowers. At least two crops a year can be grown. 

Don has the following to say of this species, which is a native of Italy, 
Spain, and France and has probably been cultivated from the earliest 
times: ‘“‘ In several parts of the continent a light, white, pleasant bread 
is made of the flower of this pulse, but it produced such dreadful effects 
in the seventeenth century that the use of it was forbidden by an edict 
of George, Duke of Wurttemberg, in 1671, which was enforced by two 
other edicts under his successor, Leopold, in 1705 and 1714. Divernoy 
Fabbroni says that in 1786 the government there cautioned the peasants 
against its use.” 

The effect of the use of the bread or seeds was that men and animals 
suffered from a rigidity of the limbs, which came on suddenly without 
any previous pain. The disease was regarded as incurable. Swine, 
horses, and pigeons suffered in this way, cattle grew lean; while poultry 
would not eat the food. Strange to relate, it appears that geese suffered 
no il! effects. It is recorded that if these seeds are mixed with one fourth 
or one half wheat flour, the bread made from them is harmless. The 
foregoing possibly explains the origin of the generic name. 
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LATHYRUS TINGITANUS L. 


Tangier pea. This species is very distinct from the sweet pea, L. 
odoratus, and is sometimes cultivated in gardens with other annuals. 
Its culture is similar to that of the sweet pea, but, while the flowers are 
freely produced, they lack the range of color and the agreeable fragrance 
of the sweet pea. The species begins to bloom with the earliest of the 
sweet peas, but experience last year at this station would indicate that it 
does not produce flowers over so long a period. Success is dependent 
on prompt removal of the pods, for they develop rapidly. This plant 
comes from northern Africa. 


LATHYRUS OCHRUS DC. 


This species has pale yellow flowers, hence the common name, pale 
yellow pea. The plant was formerly known as Ochrus pallida Pers. 
Linnezus described it as Pisum ochrus and De Candolle as Lathyrus ochrus, 
the latter being now the accepted name. The species is of the easiest 
culture, but is not very showy nor attractive in bloom. It does not remain 
in bloom very long, but is of some interest botanically. 


LATHYRUS SYLVESTRIS L. 


This species is inferior ornamentally to other species, but is of some value 
as a forage crop. It grows well on poor, sandy soil, which it improves 
if plowed under. 

LATHYRUS PUBESCENS HOOK. 


One of the most ornamental species, but is not hardy. The flowers 
are a beautiful blue — in fact they are said to surpass Lord Anson’s Blue 
—and are borne several in a cluster. .The species was first cultivated 
by M. Andre in his garden at La Croix, France. The plant attains a 
height of 3 to 5 feet in cultivation. Early-sown seeds give plants that 
bloom the same season. This species may be increased from cuttings in 
the fall. In England the variety is apparently not hardy except in favored 
locations, and is recommended as a greenhouse plant. It was exhibited 
before the Massachusetts Horticultural Society March 20, 1906. Color 
plates are found in The Garden, Vol. 54, p. 353, and in Revue Horti- 
cole, 1895, p. 40. The latter is a better representation of the color of 
our species. 

LATHYRUS MAGELLANICUS LAM. 

In the old seed lists we find Lord Anson’s Blue and Lord Anson’s White. 
The plant most frequently sold under this name is Lathyrus sativus. The 
true species is a perennial, with woody stems 3 to 5 feet long bearing 
long, 3—4-flowered peduncles. The color is a purple-blue. 
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“The history of the species,’ says C. Wolley-Dod, ‘“ dates from the 
celebrated voyage around the world of Lord Anson in the ship Centurion 
in 1740-1744. The Centurion, with the crew in a dreadful condition 
from scurvy, reached the southeastern point of South America in the 
beginning of March, 1741 (equivalent in our season to September). The 
weather was then mild and bright, and it seems to have been at the en- 
trance of the Strait Le Maire that this pea was first found.” 

Martyn’s edition of Miuller’s Dictionary says of it: ‘‘ Mr. Miller has 
a perennial pea, which he calls Pisum Americanum, or Cape Horn pea, 
from its having been brought by Lord Anson’s cook when he passed that 
cape, where this pea was a great relief to sailors; but it is not so good for 
eating as the worst sort cultivated in England.” 

The plant is known to gardeners from the beautiful portrait in Sweet’s 
British Flower Garden, Series II, Table 344. It seems that after its 
cultivation in the Chelsea Garden it was lost until Sweet’s time, when 
his illustration was made from a living plant in Messrs. Osborn’s nur- 
series at Fulham. After this it was again lost sight of for a long time, 
until it was reintroduced in 1899. 

The Reverend Mr. Wolley-Dod says that the plants do not prove to be 
really perennial. Sweet makes the suggestion that, being a maritime 
plant native of a very stormy coast, it may require sprinklings of salt. 


LATHYRUS LATIFOLIUS L. 


One of the most valuable of the ornamental species, and the best known 
of the perennial species in this country. This plant is one of the best 
hardy perennials, being a vigorous, rank-growing climber bearing many- 
flowered peduncles in great profusion. The plant is suitable for covering 
low trellises or as a cover for rough places, low walls, rocks, and banks. 
It succeeds well in shade and grows rapidly. The plants resent frequent 
removal. There are several variety names in the trade, but the best, 
so far as we can determine them at present, are Pink Beauty, Delicata, 
Albus, and Splendens. Another name is Grandiflorus, which is confused 
with the species L. grandiflorus. The latter can be distinguished by 
the two(rarely three)-flowered peduncles, as the varieties of L. latifolius 
bear many-flowered peduncles. 


LATHYRUS PRATENSIS L. 


Common yellow vetchling, meadow vetchling, or tare everlasting. The 
old authors describe this as an ineradicable weed because of its creeping 
rootstocks. Later authorities recommend it as a food for cattle, since 
the quality is good and it produces a considerable quantity of succulent 
forage. 
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LATHYRUS NERVOSUS LAM. 


This species, under the conditions at this station, made stems 1 foot 
long and did not flower. It is quite distinct in its plant characters. The 
species was discovered by Mr. Cameron, growing on rocky places near 
Montevideo in Scuth America. It was first described by Doctor Vogel 
in Linnea, Vol. 13, under the names L. nervosus and L. trigonus. It was 
first cultivated in England in the gardens of the Duke of Bedford, from 
seeds sent from Porto Bravo in southern Brazil. It is said to make a very 
satisfactory greenhouse subject, grown in pots and trained. 


678 BULLETIN 320 


PART II. THE SWEET PEA IN BOTANY AND IN 
HORTICULTURE 


“ Here are sweet peas, on tip-toe or aflight, 
With wings of gentle flush o’er delicate white, 
And taper fingers catching at all things, 
To bind them all about with tiny rings.” 
Keats. 


HISTORY OF THE SWEET PEA 


Botanical history 


The earliest mention of the sweet pea was made in “ Sillabus Plantarum 
Sicilla-nuper detectarum a P. F. Franciscus Cupani’”’ (Panormi, 1695). 
It is a very small work—duodecimo—and among the plants newly dis- 
covered is the “‘ Lathyrus distoplatyphyllos hirsutis mollis, magno et pera- 
moeno flore odoro.”’ In 1696 the same writer issued ‘‘ Hortus Catholicus 
Neapolitanus ”’ (Neapoli). Father Cupani* exhibited considerable zeal 
in distributing this Lathyrus and in 1699 sent seed to Dr. Uvedale at 
Enfield, England, and to Caspar Commelin at Amsterdam, Holland. 

Commelin published an illustration and description of the plant in his 
“‘Hort-Medici Amstelodamensis”’ (1697-1701). In his description he says: 

““T am sowing seeds of this most elegant and very pleasant plant 
lately received from the Reverendo Patri Francisco Cupani, who was 
pleased to communicate with me and to send me these from Panormo, 
together with other somewhat rare seeds, in the beginning of 1699; which 
being sown, in the same year produced flowers and seeds, of which plant, 
for the sake of the elegance and pleasantness which it possesses, I have 
wished to set forth a delineation and description by that name which the 
Revendus Pater Cupani has proposed for it in the catalogue of the most 
learned and excellent Catholic Prince. 

“This Lathyrus, an annual, rises to a height of 6 or 7 feet; the root is 
thin, the stalks compressed, solitary, projecting on both sides on these 
stand two wide and oblong leaves on a foot stalk, which is compressed, 
foliated, and raised, which footstalk ends in tendrils. From the wings 
of the leaves on longer pedicels spring butterfly-like flowers which are 
large and have a purple standard, the remaining petals are sky-blue. 
These flowers have a very pleasant smell.” 

Commelin adopted Cupani’s name for the plant. 


* Father Cupani was a very devout and learned monk and an enthusiastic naturalist. He was born 
in 1657 and became a monk in 1681, his order being located in the vicinity of Panormi. In addition to 
the two purely botanical works mentioned above he prepared an illustrated natural history of plants, 
fishes, animals, and so on, entitled ‘‘ Pamphytum Sicylum."’ This work was published in 1712, following 
the death of Cupani in 1711. 
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The most noticeable thing about Commelin’s drawing is the way in 
which the wings are spread laterally, possibly due to the liberties 


taken by the artist, for we also discover a seed pod near the top of 
the stem above the flowers. 


Fic. 182.—The oldest drawing of the sweet pea, 1700. Commelin’s draw- 
ing in Hort-Medict Amstelodamensis 


Dr. Leonard Plukenet,* in his ‘‘ Almagesti Botanici Mantissa ”’ (1700), 
gives a description of the sweet pea. A dried specimen of buds, flowers, 


* Dr. Leonard Plukenet (1642-1706). Apothecary at Westminster, where he had a botanic garden. 
Became superintendent of the gardens at Hampton Court, and Royal Professor of Botany. Published 
several botanical works. 
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and leaves, preserved in Plukenet’s Herbarium which forms a part of the 
Sir Hans Sloane Collection, is the oldest specimen of the sweet pea in 
existence. This specimen must date from about 1700 and undoubtedly 
came directly or indirectly from the garden of Dr. Uvedale. 

John Ray,* author of ‘‘ Historia Plantarum Generalis’”’ (1688-1704), 
describes in the third volume of this work, which appeared in 1704: 
“Lathyrus Major e Siciliae; a very sweet-scented Sicilian flower, with 
a red standard; the lip-like petals surrounding the keel are pale blue. 
Its seed pod is hairy.”” In the same connection he refers to the plant as 
“ Lathyrus distoplatyphyllos hirsutis mollis, magno et peramoeno flore 
odoratissimo purpureo.” The last word has been added to Cupani’s 
description on the authority of D. Sherard. 

In 1713 Mr. Petiver mentioned the plant in the Philosophical Trans- 
actions, in a paper entitled ‘“‘ Botanicum Hortense III” giving an account 
of divers rare plants observed that summer—A. D. 1713—in several 
curious gardens about London, particularly in the Society of Apothe- 
caries Physick Garden at Chelsea. Pctiver calls the plant Lathyrus 
Siculus, citing Boerhaave’s “‘ Index Plantarum quae Horto Academico 
Lugduno Batavo”’ (1710) as authority. The great Dutch naturalist 
considered his plant as identical with Cupani’s L. distoplatyphyllos. 
Petiver describes the plants as coming from Sicily and having large, broad, 
sweet-smelling flowers, with a red standard (vexillum) and blue wing 
petals, or, as he describes them, “ petalis labialibus,”’ wrapping around the 
“rostrum,” or young ovary. ‘‘ This elegant sweet-flowered plant,” 
continues Petiver, ‘‘ I first observed with Dr. Plukenett in Dr. Uvedale’s 
most curious garden at Enfield, and since at Chelsea and elsewhere. 
Neither Gerard nor Parkinson mentions the plant, which must have been 
introduced after their time.”’ 

H. B. Ruppii, in ‘‘ Flora Jenensis’’ (Francfort, 1718), places in a class 
of plants with irregular flowers, Lathyrus Siculus Ravini, and states: 
“In gardens they generally call it the musk-scented Lathyrus (L. mos- 
chatum). Sometimes it varies with a white flower.’’ Now if we examine 
Ravini’s ‘‘ Introductio Generalis ”’ (Lipsiae 1690-1699), we find that he 
figures ‘‘ Lathyrus Siliquis hirsutis A., annual.’’ He merely calls attention 
to the hairy pods, and this reference is extremely doubtful since there is 
a L. hirsutis, which is an annual, with hairy calyx and legume. 

Thus far all the authorities give Sicily as the original habitat of the sweet 
pea; and the forms then known were a variety with a red or purple standard 
and blue wings, and, according to Ruppii, a variety with white flowers. 

* John Ray (1627-1705). One of the most distinguished of English naturalists. Author of many 
works, chief of which was “‘ Historia Plantarum.” 


} Plukenet died in 1706, therefore this sentence doubtless refers to observations made between 1700 
and 1706 and not to the summer of 1713. 
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Burmann, in 1737, published his “‘ Thesaurus Zeylanicus,’’ wherein he 
mentions: ‘‘ Lathyrus Zeylanicus odorato flore amoene ex albo et rubro 
vario, Nobis. Lathyrus Zeylanicus hirsutis flore variegato odorato Herb. 
Hart. This plant differs from the L. odorato of Cupani only in the 
variety of the flower, and since it has been well described and set forth 
in Hort. Amst., part 2, p. 159, Fig. 80, we do not further describe it here, 
since also, in addition, these plants are well known to all since they fre- 
quently occur in our gardens.” 

Regarding the reference to Herb. Hart., Burmann says: “‘ Hartog, or 
Hertog, is a herbarium which I keep and which contains very many most 
elegant Zeylanian plants, and was sent once by him from Zeylona to 
Cornelius Vossus, the gardener at Leyden.” Burmann did not visit 
Ceylon, but received his specimens from others; and the early death of 
John Hartog,* who explored the island, prevented any correction of errors. 

Linnzus, in ‘‘ Hortus Cliffortianus,” 1737, p. 368, gives the following: 

‘“ Lathyrus pedunculis bifloris, cirrhis diphyllis, foliis ovato-oblongis. 

“ Lathyrus siculus. Rupp. jen., 210. 

“Lathyrus distoplatyphyllos hirsutis mollis, magno et peramoeno flore 
odoro. Comm. Hort. 2, p. 159, t. 80, Boer. lugd. 2, p. 42. 

“ Crescit in Sicilia. Sii nomini sides.”’ 

Linnzus published a work on the plants of Ceylon in 1747, but did not 
mention the sweet pea. In his ‘‘ Hortus Upsaliensis, Stockholmiae ”’ 
(1748) he referred to the sweet pea as follows: 

““4 Lathyrus pedunculis bifloris, cirrhis diphyllis, foltis ovato-oblongis, 
leguminibus hirsutis. Hort. Cliff., 368. 

“a Lathyrus siculus. Rupp. jen., 210. 

“Lathyrus distoplatyphyllos hirsutis mollis, magno et peramoeno flore 
odoro. Comm. Hort. 2, p. 159, t. 80. 

‘*4Lathyrus Zeylanicus. Odorato flore amoene ex albo et rubro vario. 
Burm. Zeyl., 138. 

“ Habitat: ain Sicilia; # in Zeylona. 

“ Hospitatur in ollis annua. 

“* Obf. Hacc coronaria, sauveolus, in # vexillum rubrum alae albae carina 
alba apice rusescente.”’ 

From the above it will be seen that the great botanist makes two varie- 
ties, and recognizes first the Lathyrus Siculus of Boerhaave but gives the 
name of Commelin, who adopted that of Cupani, as a synonym; second, 
he admits the Zeylanian Lathyrus wholly on the authority of Burmann. 
It is thought by some that the omission of this plant from his work 
on Zeylanian plants led the botanists to call the attention of Linnzus 


* John Hartog was trained in the Leyden Garden and made a journey to Ceylon at the instigation of 
Boerhaave and of, William Sherard, Director of the Garden. He sent plants and seeds to Voss. He died 
in the prime of life from exposure and unsuitable food. 


29 


682 BULLETIN 320 


to the fact and that the above classification was made to correct this 
omission. 

Philip Miller, 1752, gives ‘‘ Lathyrus distoplatyphyllos hirsutis mollis, 
magno et peramoeno flore odoro, Hort. Cath. Broadleaved, hairy, soft 
chichling with large and very beautiful, sweet-smelling flower, commonly 
called sweet-scented peas.” 

Linneus, 1753, in his great “‘ Systema Plantarum Europae,’’ classifies 
the sweet pea as follows: 


““Odoratus 11. Lathyrus pedunculis bifloris, cirrhis diphyllis, foliis 
ovato-oblongis, leguminibus hirsutis. Hort. Cliff. 368, Hort. Upsal. 
216, Roy. lugd. 363. 

** Siculus a Lathyrus Siculus. Rupp. jen., 210. 

Lathyrus distoplatyphyllos hirsutis mollis, magno et peramoeno 
flore odoro. Comm. Hort. 2, p. 219, t. 80. 

“ Zeylanicus 8 Lathyrus Zeylanicus. Odorato flore amoene ex albo et 
rubro vario. Burm. Zeyl., 138. 

“ Habitat: a in Sicilia; 8B in Zeylona.”’ 


Here is the first use of the term ‘‘ Odoratus ” as a distinctive name. 

Kniphof, in his ‘‘ Botanico in Originali”’ (1757-1763), gives colored 
illustrations of the pressed flowers of Painted Lady sweet pea. InVol. II 
the stems bear two flowers, and in Vol. V there is only one flower on a stem. 
S. B. Dicks, who has written much on the history of the sweet pea, thinks 
that the first illustration is from a dried specimen, sent from Ceylon. 
He says: “‘ The colors are those of the Painted Lady as now grown, but 
the standards are small and of poor substance, the wings being in each 
case the most prominent parts of the flowers.”’ 

Mr. Dicks, who is an English authority on the history of the sweet pea, 
says that no mention is made of the sweet pea in Paoli Bocconi’s ‘ Icones 
Plantarum Siciliae’’ (Oxford, 1674), which he regards as a rather re- 
markable fact. The writer has had an opportunity to examine this work, 
among others, and he finds that Bocconi does not mention Lathyrus, 
Vetch, Orobus, or, in fact, any of the Leguminosae. As proof that the 
Lathyrus odoratus did not occur in Sicily this work is worthless. However, 
Mr. Dicks called the attention of G. Sprenger to the facts regarding the 
origin of the sweet pea, and the latter undertook an investigation. Mr. 
Sprenger reported to Mr. Dicks as follows :* 

“T retain that the plant is really a native of the two most important 
Italian islands, Sicily and Sardinia. I have just come from Sicily, where 
I could see the plant in the neighborhood of Corleone, a town lying in 
the interior on a range of hills, and in several other wild regions round 


*“ All about Sweet Peas,” p. 21. 
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about, together with other Papilionaceae. The plant has all the appearance 
of being of spontaneous form, and not an imported one. The above 
locality has been but very rarely visited and it is apparently to be ex- 
cluded that L. od. was brought there. It is surprising that the Lathyrus 
has been found in but a few places, but this does not mean much. From 
what I could de- 
duct, the plant 
grows in three or 
four places in Sic- 
ily and it has also 
been found in Sar- 
dinia. 

Our most 
learned men re- 
tain that the La- 
thyrus is really an 
indigenous kind in 
Sicily, because it 
presents all the 
characters - of 
being of spontane- 
ous growth. The 
flowers of our kind 
are purple (pur- 
purea), while 
those of Ceylon 
are rose-colored. 
This could be a 
variation due to 
the climate, but I 
was unable to find 
out if the Lathy- 
rus varies or if the 
white-flowered 
variety is found Fic. 183.— Kniphof’s figure of the sweet pea. (Kniphof, Botanico 
growing spontane- in Originali, 1757-1763) 
ously.”’ 

It has already been noted that the early writers considered Sicily as 
the native country of the sweet pea. Burmann was the first to catalog 
a sweet pea from Ceylon, which he admitted differed only in the color of 
the flowers from the Lathyrus described by Cupani. However, he pro- 
ceeded to found a new species upon the sole character of difference in 
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color of the flowers. Linnzus, writing a flora of Ceylon ten years later, 
did not describe a sweet pea from there. Neither of these botanists 
visited the island, and none of the later works on the plants of Ceylon, 
including those of Trimen, mention Lathyrus odoratus as native of that 
island. 

The great mass of evidence, therefore, is in favor of Sicily as the original 
home of the sweet pea. The question arises as to how Burmann could 
have been misled. May it not have happened that Voss had seeds of 
the sweet pea which were accidentally mixed or included with the col- 
lection of Ceylon seeds? The color of the flowers was different from 
existing varieties, being red and white. That this would naturally be the 
direction of variation is shown by the fact that the first Cupid was white, 
while the second variety, Pink Cupid, was red and white. The first of 
Burpee’s bush form was of this color, which is an extremely precocious 
color. It would appear, since the sweet pea is never found in Ceylon, 
and also from the fact that Burmann was aware that his plant differed 
only in color of the flowers from Cupani’s plant, that Lathyrus Zeylanicus 
Burm. was only a variation from the original form received from Sicily 
in 1699. 

British horticultural history 

The earliest trade mention of sweet peas, according to Beale,* is found 
in the catalog of Benjamin Townsend (1724), who subscribes himself 
late gardener to Lord Middleton. He merely quotes sweet pea seed. 

Robert Furber offered seed of the purple variety of sweet pea. 

In ‘‘ Twelve Months of Flowers ”’ (1730), a set of engravings designed 
by Peter Casteels from the collection of Robert Furber, gardener at 
Kensington, and engraved by H. Fletcher, is to be found probably the 
first colored illustration of the sweet pea. The purple sweet pea is shown 
in the bouquet for the month of June. The form of the flower is very 
loose and irregular, with a small reflexed standard and very large wings. 

In Miller’s Gardeners Dictionary, first folio edition, 1731, is found the 
following, referring to the culture of Lathyrus Tingitanus and Lathyrus 
distoplatyphyllos : 

“The fifth and sixth sorts are annual plants which are propagated only 
by seeds: these may be sown in March in the place where they are to 
remain for good; being plants that seldom will grow, if transplanted, 
except it be done when they are very young. These should be sown near 
a Pale, Wall, or Espalier, to which they may be trained, or, if sown in 
the open borders, should have stakes placed by them, to which they should 
be fastened; otherwise they will trail upon the ground and appear very 
unsightly; which is the only culture these plants require; except the 


* Gilbert Beale, in Gardening World, 1900, pp. 741, 742, and 765. 
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cleaning of them from weeds. They produce their flowers in July and 
their seeds are perfected in August and September. But the best method 
to have them very strong is, to sow their seeds in August under a warm 
wall or hedge where they will come up in the autumn and abide the winter 
very well; and these will begin to flower in May and continue to produce 
fresh flowers until July or later, according to the heat of the season; and 
one of these autumnal plants will be as large as four or five of those sown 
in the spring and produce ten times the number of flowers; and upon 
these plants you will always have good seeds, when sometimes the other 
will miscarry; however, it is very proper to sow seeds at two or three 
different seasons in order to continue their flowers the longer; for the late- 
planted ones will continue blowing until the frost prevents them. 

“The sweet-scented sort is the most valuable both for beauty and 
fragrancy of its flowers. Of this sort there are two other varieties: one 
of these has pale red flowers, which are called by gardeners Painted Lady 
peas; the other hath entire white flowers; both these may be allowed a 
place in the borders of the flower garden for the sake of variety.”’ 

From the preceding it is clear that three varieties were known at least 
as early as1731. In the eighth edition of the Gardeners Dictionary, 1768, 
the same varieties are again noted. 

James Justice, in the Scots Gardeners’ Director (1754), criticised the 
catalogs of the Dutch seedsmen and nurserymen who were sending their 
catalogs throughout England. He says, ‘“‘ They are neither rightly named 
botanically or otherwise,’’ and for illustration proceeds to quote from the 
““Caalogus van Schoone Bloem-Zaaden te Vinden,’”’ by Dirk and Pierre 
Voorhelm, ‘‘ Bloemists te Haarlem’: ‘‘ No. 176 Lathyrus odorante flore 
albo et rubro variegato’’; ““No. 177 Lathyrus odorante flore purp. et 
rubro variegato.”’ 

Justice then proceeds as follows: ‘‘ The first named is the Lathyrus 
angustifolius flore ex albo et rubro variegato odorato, mentioned by 
J. Bauhinus, 1650. This is the Painted Lady pea vulgo, a variety seminal 
of the 177 but not so sweet-smelled.”’ Regarding No. 177 he says: ‘‘ This 
is the Lathyrus distoplatyphyllos of Hort. Cathol., the sweet-scented pea 
vulgo; of this kind of pea there is both the purple and the white flowered 
forms.”’ 

In the catalog for 1778 of W. Malcolm, seedsman, of Kensington Turn- 
pike, there were offered white, purple, and Painted Lady sweet peas. 

The Universal Gardener and Botanist of Mawe and Abercrombie, 1778, 
gives under Lathyrus: “‘ Varieties of, are, purple-flowered sweet peas, white- 
flowered sweet peas, variegated or Painted Lady sweet-scented pea.” 

The first evidence of improvement is noticed in the catalog of John 
Mason (original founder of the business of Cooper, Taber & Co.), published 
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in 1793 at The Sign of the Orange Tree in Fleet Street. He offered black, 
purple, scarlet, white, and Painted Lady peas. 

In Martyn’s edition of Miller’s Gardeners Dictionary, 1807, the sweet 
pea, with its varieties, is classified with the Lathyri: 


“With two-flowered peduncles: 


leaps OCOLAbUS. : . .... cc smkemmniee ty oer Sweet Lathyrus or pea 
L. Spec. 1032, Reich. 3. 465, Hort. Cliff. 368, Upsal. 216, Curtis Mag. 60 
Gites ALDOUS... .. << <x > cece Sheen SS White-flowered sweet pea 
Alis carinaque albis, vexillo carneo............Old Painted Lady pea 
Alis carinaque carneis, vexillo rubro.......... New Painted Lady pea 
Alis carinaque pallide coeruleus, vexillo atropurpurea. ...Common sort 


Carina pallide violacea, alis faturate violaceis, vexillo atropurpureo 
Peduncles two-flowered, tendrils two-leaved, leaflets ovate-oblong, 
legumes hirsute. 


“The sweet pea, as it is commonly called, is an annual plant which 
rises from three to four feet high by means of its long, clasping tendrils. 
The flower stalks come out at the points, are about six inches long, and 
sustain two large flowers which have a strong odour; and are succeeded 
by oblong, hairy pods having four or five roundish seeds in each. 

‘* In the common sort the corolla has dark purple standards, with the 
keel and wings of a light blue. Other varieties are the white; the pink 
with a white keel and wings pale blush color; the rose-coloured standard 
with keel and wings pale blue; these that have a mixture of red with white 
or a pale blue are called Painted Lady dies. ' There is also a variety of the 
common dark sort with the keel pale violet and the wings dark violet, etc.”’ 

Page, in his ‘‘ Prodromus ”’ (1817), mentions a striped variety. 

Thorburn, in 1824, catalogued the following varieties of sweet peas: 


“ Painted Lady — Lathyrus odoratus fl. carnea 
White— Lathyrus odoratus fl. albo 
Black — Lathyrus odoratus fl. obscuro 
Purple— Lathyrus odoratus fl. purpureo 
Scarlet — Lathyrus odoratus fl. roseo ”’ 


A yellow sweet pea is designated as Lathyrus aphaca. In 1827 the same 
firm offered a striped variety. 

Roland Green, whose ‘‘ Treatise on the Cultivation of Ornamental 
Flowers’ (Boston, 1828) was the first distinctly floricultural book pub- 
lished in North America, speaks of sweet peas as follows: 

“Pea, sweet (Lathyrus odoratus)— There are many species as to color 
and fragrance. These are annual. The Everlasting Pea (Lathyrus C. 
folius) is perennial and produces many clusters of showy flowers, and 
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remains in bloom a long time. The seed should be planted early in the 
spring.”’ 

Edward Sayers, whose book ‘‘ The American Flower Garden Com- 
panion ’’ (Boston, 1838) was the second floricultural book published in 
America, gives in the appendix of the book the following list: 


“Sweet pea, Painted Lady, Lathyrus odoratus... 4 ft. fleshed color 


White sweet pea, Lathyrus alba .....0..5....-. 2 ft. white color 
Purple sweet pea Lathyrus fl. purpurea........ 2 {t. purple color 
scarlet sweet pea Lathyrus fl. rosea............ 2 ft. scarlet color 
Striped sweet pea Lathyrus fl. striata.......... 2 ft. striped color ”’ 


Thus we see that all the varieties were known in this country previous 
to 1840. 

Mr. Carter (founder of Messrs. J. Carter & Co. of Holborn) offered 
in 1837 the five varieties previously offered by Mason, and also the striped 
variety. . 

In Mrs. London’s “ Ladies’ Flower Garden of Ornamental Annuals ’”’ 
(1840) descriptions are given of a number of annual species of the genus 
Lathyrus, among them L. odoratus. Under the head of “ Varieties ”’ 
occurs the following: ‘‘ There are six distinct kinds of sweet peas in 
constant cultivation, all of which, with very few exceptions, come true 
from seed. ‘There are the purple, which has a standard of deep reddish 
purple, the wings pinkish, and the keel nearly white, and is a native of 
Sicily; the New Painted Lady, which has the standard deep rose colour, 
the wings pale rose, and the keel pure white, and is a native of Ceylon; 
the white sweet pea, which has flowers a pure white; the Old Painted 
Lady, which has the wings and keel white and the standard flesh-coloured; 
the blue, which has the wings and keel a pale blue and the standard dark 
bluish purple; and the violet, which has the keel a pale violet, the wings 
a deep violet, and the standard a dark reddish purple.” 

Between 1845 and 1849 the firm of Messrs. J. Carter & Co. introduced 
a New Striped Sweet Pea and a New Large Purple Sweet Pea. 

In 1850 Messrs. Noble, Cooper & Bolton (predecessors of Cooper, 
Taber & Co.) introduced a New Large Dark Purple. 

In 1860 Mr. Carter offered nine varieties, besides a yellow-flowered 
variety and the variety Blue Edged. The last-named variety was white, 
with a well-marked blue edge, and it was stated that it was the result of 
many experiments made by Major Trevor Clarke, of Daventry, in cross- 
ing a pure white sweet pea with the perennial bright-blue-flowered Lord 
Anson’s pea, L. Magellanicus. Later, in 1883, under the name “‘ Blue 
Hybrid,” this variety received the First Class Certificate of the Royal 
Horticultural Society. 
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It was in 1865 that the First Class Certificate of the Royal Horticultural 
Society was first awarded to a new sweet pea. This was the variety 
called Scarlet Invincible, exhibited by Steven Brown, of Sudbury, and 
offered in Carter’s catalog for 1866, where it was both described and 
illustrated. This was the first illustration of a sweet pea novelty ever 
published in a seedsman’s catalog. 

James Vick’s “ Illustrated Catalogue and Flower Guide’”’ for 1870, 
under the division of Ornamental Climbers, gives the following varieties 
of sweet peas: Scarlet, Scarlet striped with White, White, Purple striped 
with White, Painted Lady, Blue Edged, Black, Black with Light Blue, 
and Scarlet Invincible. 

The prices may be of interest, for Mr. Vick says: ‘‘ I am so desirous to 
encourage the general culture of this sweet flower that I have made the 
price very low— the papers are large and the price by the pound and ounce 
about cost.’’ The first five varieties were offered at 10 cents. per packet, 
20 cents per ounce, $3 per pound; Blue Edged, 30 cents per ounce, $4.50 
per pound; the last three, 15 cents per packet, 40 cents per ounce, $6 per 
pound; mixed seed, 10 cents per ounce, $1 per pound. 

About this time (previous to 1870) Messrs. Haage & Schmidt, of Erfurt, 
sent out Crown Princess of Prussia, the beautiful light pink variety. In 
1873-1874 the same firm sent out Fairy Queen, which was a leading 
variety for many years. Butterfly, quite similar to Blue Edged, was 
introduced by Sutton & Sons in 1878. A color plate of this appeared in 
The Garden, Vol. 13, 1878, p. 44. 

Messrs. Carter had the honor of publishing the first colored illustration 
of a new sweet pea to appear in a seedsman’s catalog, when they sent 
out Violet Queen in 1877. 

Prior to 1881 the following: varieties had appeared: Purple, White, 
Painted Lady, Scarlet, Black, Purple, Striped White, New Painted Lady, 
Large Dark Purple, Yellow, Blue Edged, Scarlet Invincible, Scarlet 
striped with White, Black Invincible, Crown Princess of Prussia, Fairy 
Queen, Purple Invincible, Invincible Striped Violet Queen, Heterosperma, 
The Queen, Captain Clarke, and Imperial Purple. The opening decade 
(1880), however, was to witness great things for the sweet pea, for about 
this time two capable florists began work on the improvement of the flower. 
Those men were Thomas Laxton and Henry Eckford. 

Mr. Laxton, of Bedford, commenced about 1877 and for several years 
worked assiduously in this field. In 1883 he won a First Class Certificate 
from the Royal Horticultural Society for the excellent variety Invincible 
Carmine. It is said that this variety is the earliest recorded from cross- 
fertilization, for, although the exact varieties are unknown, it was a cross 
of a red-flowered with a purple-flowered variety. Mr. Laxton appears 
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to have made many crosses, using the best varieties known at the time 
as well as his own best seedlings. Among the varieties introduced by him 
are Etna, Madame Carnot, Invincible Blue, Carmen Silva, and Rising Sun. 

After Mr. Laxton’s death the work was carried on by his sons, who 
introduced Princess May and Sultan. They also made crosses of the 
Cupids, of which mention is made under that division of our subject. 

Mr. Eckford began his work of improving sweet peas about 1870, while 
in charge of the gardens of Doctor Sankey at Boreatton. His collection 
consisted of the varieties known as White, Scarlet, Black, Painted Lady, 
and Butterfly. Later he started in business for himself at Wem, Shrop- 
shire, a small village but a place which he has made famous throughout 
the world. Here he worked, crossing and intercrossing all the varieties. 
His first notable result was Bronze Prince, which was exhibited before, 
and awarded a First Class Certificate by, the Royal Horticultural Society, 
August 8, 1882. This variety was sent out by W. Bull. Year by year 
the introduction of new varieties, was forwarded, despite the claims of 
some persons during the earlier years that Mr. Eckford’s varieties were 
no better than existing varieties. Steadily he kept at work, bringing out 
new varieties that were of improved size, form, or color. In the early 
nineties his varieties caused a sensation in America, and under the leader- 
ship of the Reverend W. T. Hutchins there was great enthusiasm in growing 
sweet peas for exhibition, and above all for home decoration. This 
supplied the required stimulus, largely lacking at home, for Mr. Eckford 
to put forth his best efforts, and the result is the remarkably long list of 
meritorious varieties that he sent out. 

Aside from Bronze Prince, the following are some of the early Eckford 
varieties: Blue King, Charming, Duchess of Albany, Princess, Grandeur, 
Emperor, Black Prince, Leviathan, Rosalind, Maggie Ewing, Salmon 
Queen, Lavender Gem, Empress Victoria, Queen of Roses, Queen of 
Stripes, Purple Queen. How many of these were introduced we have 
been unable to ascertain. 

In 1885 Mr. Eckford introduced Queen of the Isles and Grand Blue; 
in 1886 or previously, Cardinal, Indigo King, Princess of Wales, and 
Miss Ethel. These were offered in the United States by Joseph Breck 
in 1886. The varieties introduced in 1885, together with Miss Ethel, 
were also offered by Peter Henderson. 

In 1887 Mr. Eckford sent out Duchess of Edinburgh, Imperial Blue, 
Isa Eckford, Orange Prince, and The Queen. These were offered by 
Breck the same year. Miss Hunt was also probably sent out this year. 
The following varieties were sent out in succeeding years: 

In 1888, Apple Blossom, Boreatton, Mauve Queen, Queen of England, 
and Splendour. 
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In 1889, Captain of the Blues, Delight, Mrs. Gladstone, Mrs. Sankey, 
and Purple Prince. : 

In 1890, Alba Magna, Countess of Radnor, Lottie Eckford. 

In 1891, Dorothy Tennant, Duke of Clarence, Empress of India, Mon- 
arch, Princess Victoria, and Senator. 

In 1892, Emily Eckford, Her Majesty, Ignea, Lemon Queen, Mrs. 
Eckford, and Waverly. 

In 1893, Blushing Beauty, Firefly, Gaiety, Lady Beaconsfield, Lady 
Penzance, Ovid, Peach Blossom, Royal Robe, Stanley, and Venus. 

In 1894, Blanche Burpee, Duke of York, Duchess of York, Eliza Eck- 
ford, Meteor, Mrs. Joseph Chamberlain, Novelty, and The Belle. 

In 1895, Alice Eckford, Captivation, Countess of Aberdeen, Crown 
Jewel, Little Dorrit, and Mikado. These were offered by the Reverend 
Mr. Hutchins in 1896. 

In 1896, Coquette, Countess of Shrewsbury, Lovely, Mars, Prima Donna, 
and Royal Rose, which were offered in the United States in 1897 by Burpee 
and the Reverend Mr. Hutchins. 

In 1897, Countess of Powis, Lady Nina Balfour, Prince Edward of 
York, Queen Victoria, Triumph, Salopian, and Shahzada. 

In 1898, Black Knight, Chancellor, Colonist, Duchess of Sutherland, 
Lady Grizel Hamilton, Lady Mary Currie, and Prince of Wales. 

In 1899, Countess Cadogan, Duke of Westminster, The Honorable 
F. Bouverie, Lady Skelmersdale, Mrs. Dugdale, Othello, and Sadie Burpee. 

In 1900, Calypso, Countess of Lathom, Duchess of Westminster, 
Fascination, Lord Kenyon, and Mrs. Fitzgerald. 

The two-hundredth anniversary of the introduction of the sweet pea 
was celebrated by the Sweet Pea Bi-Centenary Celebration in London in 
1900. Including the introductions of that year, there had been two 
hundred and sixty-four varietal names of the tall-growing type of sweet 
peas catalogued. This included all the indeterminate variety names, as 
Purple, Purple Black, Purple Brown, Purple Striped, Light Blue and 
Purple, Red Striped, Striped Red and White, Striped Scarlet, Scarlet, 
Dark Red, Red striped with White, and so on; also, slight variations in 
color, form, and the like, as Striped Celestial, Light Gaiety, Extra Early 
Blanche Ferry, New Countess, and others, as well as the double sweet peas. 

Out of this extensive list not more than one hundred and seventy-five 
varieties had been catalogued by any seed firm; the remainder were scat- 
tering introductions, some of which were not listed for more than one 
year. Mr. Eckford is responsible for one hundred and fifteen varieties. 
The relative superiority of the Eckford varieties is seen when we examine 
the lists of this period, for we find, for example, in Burpee’s catalog for 
1899, one hundred and forty varieties exclusive of doubles and cupids, 
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and eighty of those are varieties originated at Wem. One fifth of the 
remainder are of the old varieties introduced prior to 1880. As late as 
1907 we find that in Mr. Morse’s list of the fifty leading varieties, based 
on the amount of seed of each demanded by the trade, twenty-eight of 
the varieties originated on Eckford grounds. In his selection of the best 
fifty varieties Mr. Morse included thirty-one Eckford varieties—a truly 
remarkable record of achievement for one man as against the field, espe- 
cially when we take into consideration also the fact that after Mr. Eckford 
had ‘‘ broken the type’”’ many of the results obtained in California were 
rendered possible. 

Mr. Eckford’s further introductions are as follows: 

tg01, Coccinea, George Gordon, Honorable Mrs. E. Kenyon, Lady 
Ormsby-Gore, Miss Wilmott. 

1902, Gracie Greenwood, Jeannie Gordon, Lord Rosebery. 

1903, Agnes Johnston, Dorothy Eckford, King Edward VII, Mrs. 
Walter Wright. 

1904, Mrs. Knights-Smith, Marchioness of Cholmondeley. 

1905, Black Michael, David R. Williamson, Princess Maud of Wales, 
Romolo Piazzani. 

1906, Henry Eckford, Queen Alexandra, Sybil Eckford. 

1907, Agnes Eckford, Earl Cromer, Horace Wright, Maud Guest, Queen 
of Spain. 

1908, H. J. R. Digzes, James Grieve, May Perrett, Mima Johnston, 
Primrose Waved, Purple King, White Waved. 

1909, Annie B. Gilroy, Dodwell F. Browne, Mrs. Charles Masters. 

1910, Mary Vipan, Mrs. E. Gilman, Vicomte de Janze. 


American horticultural history 


The first American variety of sweet peas was that epoch-making variety, 
Blanche Ferry, introduced by D. M. Ferry & Co. in 1889. It was de- 
lineated by a colored plate, which was the first colored plate of a sweet 
pea to appear in an American seed catalog. This variety was derived 
from the Old Painted Lady.* Then followed Captain Sharkey (Breck, 
1889), Joanna Theresa (Breck, 1889), Alba Magnifica (Henderson, 1891), 
Blushing Bride (Breck, 1891), and Emily Henderson (Henderson, 1893). 
The last-named variety was for many years the standard white, and 
florists especially preferred it. In 1894 W. Atlee Burpee & Co. intro- 
duced American Belle, and Breck sent out Harvard. In 1895 D. M. 
Ferry & Co. introduced Extra Early Blanche Ferry and Katherine Tracy. 
In 1896 Burpee sent out Daybreak, originated by the Reverend Mr. 
Hutchins, and also Grey Friar, Juanita, Oddity, and Ramona. The 


* For an account of the origin of Blanche Ferry, see Bulletin 319 of this station, page 625. 
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same year James Vick’s Sons introduced the first of the double class in 
Bride of Niagara, which was a double strain of Blanche Ferry or its 
prototype. The sensational novelty Cupid, which is the most extraordinary 
departure yet found among sweet peas, was sent out in this year also. 

Mr. Burpee’s introductions for 1897 included Aurora, Brilliant, Creole, 
Golden Gate, Maid of Honor, and Wawona. Mr. Lynch distributed 
California, Emily Lynch, and the Bride. The Sunset Seed Company 
introduced Golden Gleam and Red Riding Hood—the latter being the 
first of the Snapdragon type. Mr. J. C. Vaughan sent out America, 
the best of the stripes. Mr. Walker sent out Coronet. Mr. Breck dis- 
tributed Snowflake, and the Reverend Mr. Hutchins sent out Columbia. 

The new varieties introduced by Messrs. Burpee in 1898 were Dolly 
Varden, Lottie Hutchins, Modesty, Oriental, Sensation, and Stella Morse. 
In 1899 the same firm sent out Fashion, Gorgeous, Navy Blue, Pink 
Friar, and also the first of the bush type, namely, Grey Friar Bush. Mr. 
Walker sent out Oregonia. 

In 1900 Burpee distributed Admiration, Surprise, Snapdragon, and 
Sunproof Salopian; in 1901, Majestic; in 1902, American Queen, Golden 
Rose, Salvation Lassie, and Reselected Extreme Early Earliest of All. 
Messrs. Ferry sent out Josephine White and Inconstancy. 

In 1903, Janet Scott, Sue Earl, and Dainty were distributed by Burpee. 

During 1904, Earliest Sunbeams and White Wonder were sent out by 
Burpee; Mr. Vaughan distributed Bridesmaid, Evening Star, Flora 
Norton, Florence Fraser, Mrs. George Higginson, Jr., Speckled Beauty, 
Sunrise, and Sunset. Messrs. Morse and Vaughan each introduced 
Nymphaea, and Morse sent out also Shasta. 

In 1905 Burpee introduced Mrs. Sydenham. (This name was dropped 
for Helen Lewis, which name was adopted by the English National Sweet 
Pea Society.) Morse introduced Helen Pierce. Henderson sent out 
Phenomenal and Domino. 

In 1906 Burpee distributed Earliest White. 

In 1907, Brilliant Blue was sent out by Burpee and Mr. Vaughan 
introduced Coral Gem. 

The new American sweet peas for 1908 included Burpee’s Apple Blos- 
som, Spencer, Primrose Spencer, and White Spencer. Messrs. C. C. 
Morse & Co. introduced Florence Morse Spencer. 

In 1t909 Messrs. Morse introduced Captain of the Blues, Spencer, 
Flora Norton Spencer, and Tennant Spencer. The varieties Aurora 
Spencer, Asta Ohn Spencer, Beatrice Spencer, King Edward Spencer, 
Mrs. Routzahn Spencer, Mrs. Sankey Spencer, Ramona Spencer, Queen 
Victoria Spencer, and Lovely Spencer were catalogued by Burpee and by 
Morse for the first time in this year. 
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Miriam Beaver, Marie Corelli, Senator Spencer, and W. T. Hutchins 
were introduced in 1910 by Messrs. Burpee and Morse. 

The 1g11 introductions include Dainty Spencer, Ethel Roosevelt, Rose 
de Barri, Purple Prince Spencer, America Spencer, and Emily Eckford 
Spencer. 

Truly a long list. Among them are some of the finest varieties of 
sweet peas yet introduced, which indicates that the American growers can 
equal those of any country in the world. The cupid, or dwarf, pea, the 
bush and the winter-flowering types, all distinct in habits of growth, were 
first discovered on this side of the Atlantic. Since the introduction of 
Countess Spencer many excellent varieties of waved form have been 
developed, and this work of crossing and selecting is going steadily for- 
ward. Judging from the record made by the very small number of Ameri- 
can breeders, what would America accomplish if she had even one half 
the number of English producers! 


EVOLUTION 


During the first one hundred years of the history of the sweet pea, 
only three varieties, or colors, were known— purple with blue wings, pale 
red with white wings (Painted Lady), and white. The black and the 
scarlet appeared in the last years of the eighteenth century. It is quite 
probable that the scarlet was very far from what we to-day conceive that 
a scarlet sweet pea should be. In Martyn’s edition of Miller’s Garden- 
ers Dictionary, 1807, we find the white, the Old Painted Lady, the New 
Painted Lady (the latter with a rose-colored standard and pale rose wings), 
the Old Purple, and a variety having a violet keel and wings and a purple 
standard. Sayers describes the scarlet sweet pea as Lathyrus flore rosea, 
while the Painted Lady is described as “fleshed ’”’ color. From this it 
may be concluded that the New Painted Lady, a rose-colored variety, was 
sometimes called scarlet. 

The first of the striped varieties was offered in 1837, and since that 
date this group has been augmented until the classification now includes 
Striped and Flaked (red and rose, purple and blue). This classification, 
however, does not express the real range of color in this group, for we have 
crimson stripes, as in America; red and rose stripes on white, in Aurora; 
red and rose stripes on primrose, in Jessie Cuthbertson; mauve stripes, in 
Gaiety; blue stripes, in Prince Olaf and Hester; maroon-flaked, as in 
Senator. The American growers have introduced the majority of the 
best varieties of this group, among which are America, Aurora, Columbia, 
Daybreak, Grey Friar, Juanita, Pink Friar, Ramona, and Wawona. Many 
of these are now procurable in the waved form. 
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The variety Blue Edged, the probable forerunner of the picotee forms, 
appeared in 1860. This was a white variety with a well-defined blue 
edge, a possible hybrid between L. Magellanicus and a white variety of 
L. odoratus. The variety, at all events, was the first to exhibit a distinct 
blue color among sweet peas. Later it was known as Blue Hybrid, under 
which name it won an award from the Royal Horticultural Society. Sutton 
& Son sent out Butterfly* in 1878, which somewhat resembled Blue 
Edged. The so-called ‘‘ blues” that followed were Invincible Blue, 
Madame Carnot or Imperial Blue, and Captain of the Blues, all of which 
had considerable red in the standard. It was not until 1899 that a good 
blue appeared, in Navy Blue (Lord Nelson). 

The first of the soft pink varieties was Crown Princess of Prussia, 
1868-1869. Isa Eckford, Peach Blossom, and Lovely are the improved 
varieties of this color. 

The efforts of the breeders of sweet peas have not all been directed 
toward the development of new shades of color; the form of the flower, 
also, has received attention. The earliest representations of sweet pea 
flowers show a loose, irregular bloom, with the edges of the standard 
turned back, that is, reflexed. Often, if not always, the standard had 
a notch in the apex and frequently in the margin. The standard, which 
is the principal part of the flower, has been improved in substance and 
the notches have been eliminated. The old type had a narrow base, 
and with the improvement noted has come a filling-out of the lower edges 
of the standard so that the outline approaches a circle. 

In the efforts to produce varieties of the best expanded, or open, form, 
many beautiful hooded varieties were originated. While this form was 
condemned as inartistic by many sweet pea specialists, it nevertheless re- 
ceived a permanent place. Prima Donna, Lovely, and Countess of 
Radnor are of this form. 

When many persons had reached the conclusion that no further advances 
in either form or size were to be expected, and that the efforts of future 
breeders would be directed toward securing new colors and more flowers 
on a stem, Nature demonstrated that she had other surprises in store. 
In 1901 the Countess Spencer variety was exhibited and caused a consider- 
able sensation. The National Sweet Pea Society awarded it the highest 
honors. This variety was distinct from all preceding introductions 
because the standards and wings were waved. The flowers were very 
large and were borne in fours on stout stems. The variety was intro- 
duced in 1904. 

The parentage of this variety has been given as (Lovely x Triumph 
1898) x Prima Donna 1899. However, there appeared in 1905 a variety 


*See color plate in The Garden, 13 (1878), p. 44. 
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named Gladys Unwin, which has the same color but is smaller and less 
waved than Countess Spencer and which was a selection from Prima 
Donna without known crossing having been effected. These varieties, 
however, were forerunners of the new type which revolutionized sweet 
pea culture in England and has revived and quickened the interest in 
America. 


POLLINATION 


We have previously noted that the pistil and stamens are enclosed 
by the partial coalescing of the two lower petals. <A very slight pressure 
on the base of the keel will cause the pistil to appear suddenly in the 
tip of the keel; the stigmatic surface is usually covered with pollen. At 
the same time the stamens appear to view. If the pressure is released 
these organs disappear as suddenly from view. 

Those who are looking for flower adaptations for the promotion of 
cross-fertilization would say at once that here we have a mechanism that 
is operated by the weight of a bee alighting on the keel; the pistil and 
stamens rise up, striking the bee on the body and receiving and giving 
pollen. Thus, as the insect visits flower after flower, natural cross-fer- 
tilization is brought about. 

This, however, is not the case. In the first place, if we examine flowers 
in the bud stage we find the pollen ripe. The position and condition 
of the stigma change, for before the maturation of the pollen the stigma 
is below the anthers. A day or two later the stigma has risen to a position 
among the anthers and is viscid enough to hold the pollen grains. In 
another day or two it has grown beyond the anthers. Self-fertilization 
has taken place and the development of the legume has begun. ‘This 
process has taken place before the flower is fully open. Sometime later 
the pistil is pushed out of the protecting keel by the developing pod. 

Such is the normal fertilization of sweet peas, as observed on examina- 
tion of the flowers. Attention has been called to the fact that the sweet 
pea stood practically still for one hundred years, and the question has 
been asked how this can be reconciled with natural cross-fertilization. 

During the writer’s experience in the field each season for three months 
studying varieties and recording observations, not a single instance occurred 
of a bee alighting on the keel of the flower, nor were any bees observed 
crawling between the wings. All the bees observed visiting the flowers 
alighted on the outside of the wings and, in practically every case, thrust 
the proboscis down between the right wing and the standard. In this 
connection it may be mentioned that the bees did not show a preference 
for any particular color, but flew from row to row and from color section 
to color section. 
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T. H. Dipnall has observed that bees attack swéet pea flowers. The 
bee (a yellow-and-white-banded species) alights on the calyx, crawls 
around it to a certain position, and cuts a hole through the calyx so that 
it can thrust its proboscis through and suck the nectar at the base of 
the pod. The reason is not clear why the insect prefers one side of the 
flower, since the structure is similar on both sides. 

It is to be remembered in this discussion that sweet peas under glass 
in winter are not visited by bees, but every flower will set seed in sunny 
weather if the blooms are not kept cut. 

Since the introduction of the waved type there has been much discussion 
about the difficulty in fixing varieties and the reasons for it. Some growers, 
having secured what was to all indications a fixed stock, have discovered, 
after sending it out, that it was not fixed. Some of these growers thought 
that this occurred only when the novelty was sent to California for working 
up a large stock of seed, or after it had passed into the hands of the Cali- 
fornia growers. One of the theories advanced to explain this was that 
a certain insect in California was responsible for some cross-pollination 
of flowers. In the trials at this station during the past season no difference 
was observed between English or American-grown stock, since we had 
seeds of novelties direct from the originators and our varieties were from 
the introducers. 

Other growers say that bees visit the flowers, and they believe that 
crossing takes place in the waved type, which, it is maintained, does not 
produce normal flowers in that the pistil sometimes projects beyond 
the keel. It appears that, if this view is correct, the poor seedling of 
the waved type would not occur, or at least that the worse the fault of 
the flowers, the greater the crop of seed. Thus, the varieties that seeded 
freely would become cheap and drive out the others. The writer thinks 
that the results obtained by the seed growers contradict the theory. It 
appears that the poor setting of seed may be due to the fact that the pistil 
may grow out beyond the anthers before the latter are mature, and thus 
fertilization can be prevented by irregular development of the parts; 
otherwise, the pollen may be impotent in some varieties, but this does 
not occur so far as the writer has studied the reports of the sweet pea 
breeders. The writer did not observe any pistils showing the defect 
mentioned, but as the season here was very dry the plants did not make 
an exceptional growth which would be likely to express itself in abnormal 
flowers exhibiting the pistil. However, it was observed that some vari- 
eties seeded more freely than others. Most of the varieties were planted 
here in 1911 from seeds saved in 1910 and, knowing those that were 
fixed the previous year as well as those with rogues of certain colors, 
it is thought that some light may come on this matter of cross-fertil- 
ization, if there be any, in the sweet pea. 
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DWARF SWEET PEAS 


The dwarf, or cupid, sweet peas are varieties that grow only five to 
eight inches high, with a spread of twelve to fifteen inches in diameter. 
The procumbent stems are stout, vigorous, short, jointed, and freely 
branching. The foliage is a deep green. The leaflets are small and the 
tendrils short. The flowers, which are of the size of those of the tall 
varieties, are borne, two or three in number, on short stems three or four 
inches in length. 

The dwarfing has been accomplished by an extreme reduction in length 
of the internodes, for an examination of the plants reveals the fact that 
they have as many internodes as, or more than, the tall type. 

The cupid sweet peas originated in 1893 at Santa Clara, Cal., on the 
grounds of C. C. Morse & Co., the largest growers of sweet pea seed. 
The plant was found growing among plants of the tall-growing variety, 
Emily Henderson. Naturally, this remarkable sport was ‘preserved 
and its dwarf character proved to be so fixed that it is recorded that when 
Messrs. Morse grew seven acres of this novelty, in 1895, none of the plants 
reverted to the normal climbing type. 

W. Atlee Burpee purchased the variety in 1894 and had it grown in 
England by James Douglas, where in June, 1895, it was exhibited before 
the Royal Horticultural Society and was given, by unanimous vote of 
the committee, an award of merit. The same year it was given an award 
of merit by the National Horticultural Society of France. 

In Burpee’s circular to the trade, July, 1895, this white-flowered variety 
was described It is a singular fact that but for this trade announcement 
a similar dwarf form would have been offered by Ernest Benary, of Erfurt, 
Germany, in 1896 or 1897, probably under the name of Tom Thumb 
White. It was such a complete description of his variety that the simi- 
larity was recognized and Mr. Benary published in his catalog the name 
of his novelty as a synonym of Cupid, thus preventing confusion. 

In 1895 a similar dwarf appeared on the grounds of Henry Eckford at 
Wem, England. There is also some evidence that a similar form was 
found in 1895 among plants of the Old White grown in southern France. 

This remarkable instance of synchronistic variation appeared in three 
or four widely separated localities within a period of two years. Singularly 
enough, so far as known, all these dwarfs had white flowers and white 
seeds and developed among white varieties.* 

This novelty attracted considerable attention everywhere, especially 
among sweet pea lovers, and was offered to the public in 1896. Un- 
fortunately Cupid, afterward known as White Cupid, the forerunner of 


* A notable and somewhat similar case was the appearance of the dwarf lima beans, but here we find 
the origin extending over a period of twenty years and the varieties are simultaneous only in the date 
of introduction. Moreover, we have very distinct varieties originating from very distinct climbing vari- 
eties of lima beans of two species. 
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the race, was white-seeded like the parent and germinated very poorly, 
especially the year of its introduction. It appears that even among 
white-seeded peas this is probably the most sensitive to unfavorable 
conditions during germination. 

Pink Cupid was discovered among plants of Blanche Ferry in 1895 and 
was introduced by Burpee in 1898. Burpee had purchased the stock of 
1,068 seeds, for which he reported paying the sum of $1 ,500— probably 
the largest sum ever paid for a new variety of sweet peas. This variety 
was similar to Blanche Ferry in all characteristics except its dwarf 
habit. 

A yellow sport found among White Cupid was introduced by Burpee 
in r899 as Primrose Cupid. 

During the seven years following the introduction of the original Cupid 
sweet pea a great number of varieties appeared, reproducing all the known 
colors and types of the tall-growing varieties. ‘‘ Several of our best 
Cupids,”’ says Morse, ‘‘ were found originally in the tall varieties but the 
majority were developed by crossing.’’* 

Laxton Brothers, of Bedford, England, began crossing upon Cupid soon 
after its introduction, and at the bicentenary celebration in 1900 it was 
reported that this firm had dwarf counterparts of Purple, Dark Blue 
Striped, Captain Clarke, Rose, Light Blue Striped, Invincible Blue, 
Invincible Carmine, Invincible Red, Invincible Black, Sultan, Rising Sun, 
Boreatton, Princess Beatrice, Princess May, Princess of Wales, Etna, 
Vesuvius, Indigo King, Pale Madame Carnot, Waverly, Primrose, Carmine 
Striped, and Countess of Radnor. 

It will be noticed that many of these were representatives of tall varie- 
ties that were obsolete or were passing out, and of course were not equal 
to such varieties of Cupid as Beauty, Alice Eckford, and Firefly, which 
had been introduced by that time. 


Varieties of cupid sweet peas 


White, or ‘‘ Cupid,’’ 1896 

Pink, 1898 

Alice Eckford, 1899 

Beauty, 1899. Similar to Eliza Eckford 
Primrose, 1899 

Boreatton, 1900 

Countess of Radnor, 1900 

Firefly, 1900 

Apple Blossom, 1901 


* Waldo E. Rohnert reports the results of crossing the tall varieties upon the Cupid sweet pea in Bulletin 
127 (1897), Cornell University Agricultural Experiment Station. 
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Captain of the Blues, rgo1 
Chamberlain, 1901. Similar to Mrs. Joseph Chamberlain 
Royalty, r901. A dark Royal Rose 
Stella Morse, 1901 | 

America, 1902 

Her Majesty, 1902 

Lottie Eckford, 1902 

Bridesmaid, 1903 

Enchantress, 1903. A dark Lovely 
Mauve Queen, 1903 

Extra Early Blanche Ferry, 1903 
Sadie Burpee, 1903 

Lady Mary Currie, 1904 

Prima Donna, 1904 

Prince of Wales, 1904 

Salopian, 1904 

Emily Eckford 

Lovely 

Navy Blue 

Waverly 

Ovid 

Ramona 


Unpopularity of the type 


The cupid sweet peas have never been very popular for several reasons. 
Many persons apparently expected this dwarf type to furnish long-stemmed 
blossoms for cutting, thus relieving them of the necessity of providing 
supports for the plants. The short stems of this type were therefore 
a disappointment to such persons and they unhesitatingly condemned it 
for any purpose. In answer to the claims made that the plant was adapted 
for use as an edging or for bedding, it was urged that the blooming period 
was too short—not allowing for the fact that the dwarf type behaves 
similarly to the tall type and ceases to bloom if the pods are not removed. 
For no other reason this sweet pea has been ignored by many seedsmen, 
while some inferior trailing plants are still offered in their catalogs. The 
dwarf sweet pea has the advantage of many border piants in its great 
variety of colors. 

In part the unpopularity of the plant has been due to the fact that 
the White Cupid did not germinate very successfully, especially the first 
year of its introduction, thus affecting the popularity of this whole race. 
The black-seeded varieties give a high percentage of germination, so that 
poor germination is not an inherent fault of the race. 
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The dense foliage and growth of the plants make a thick carpet over 
the surface of the ground, and in a wet season the result is usually failure. 
The flower buds drop off and the plants do not thrive even if they do 
not become subject to disease. The foregoing reasons explain why this 
type has not been very successful in English gardens. 

In California, where the summers are long and dry, the cupid sweet 
peas thrive. During hot, dry summers in the Eastern States, when the 
tall varieties are subjected to very trying conditions, the cupid sweet 
peas grow and bloom abundantly. In 1910, ten 20-foot rows of different 
varieties of the dwarf type were grown at this station. When the tall 
kinds were having a struggle with the drought under a temperature of 
ninety degrees or more, the cupids, in the highest and driest position in 
the field, grew and blossomed profusely. They were admired by all who 
saw them and many questions were asked as to what they were, whether 
they were of recent introduction (new), and where they could be 
obtained. 

The conditions necessary for the successful culture of the dwarf sweet 
peas appear to be a rather dry, moderately rich soil, a dry, hot season, 
good cultivation, and prompt removal of the withered flowers and pods. 
The seed may be sown in single rows, twin rows, or scattered in a broad 
drill ten or twelve inches in width. For the purposes mentioned the 
_ distinct colors are preferred. Among the best varieties are White, Pink 
(Blanche Ferry Cupid), Countess of Radnor, and Prima Donna. 


GARDEN CULTURE OF THE SWEET PEA 


The soil 


Site— An open, sunny location should be chosen, so as to provide 
plenty of light and air. Plants grown in too shady a position are weak 
and spindling in growth, producing few flowers. A little shade from the 
scorching, midday suns of July and August is desirable, csieaats for 
preserving certain colors. 

Any ordinary garden soil is suitable for sweet peas, provided it is 
sufficiently drained so that in periods of excessive rains the water will 
not lie on the surface, causing the plants to become yellow and the roots 
to decay, or starting mildew. Soil suitable for the growing of vegetables 
will give fairly good results, but extra care in the selection and preparation 
of the soil will be repaid in larger flowers, longer stems, better colors, and 
a longer blooming period. 

Preparation.— The sweet pea is a deep-rooting plant, and in order to 
provide suitable conditions so that the effects of drought are overcome 
the preparation must be deep and thorough. 
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Whatever the soil, unquestionably the best preparation is made by 
trenching the soil in the autumn.* When, owing to expense, the soil 
cannot be completely trenched, practically the same result may be accom- 
plished by digging a trench fifteen inches wide for each row. The soil 
should be broken up to a depth of fifteen inches to two feet, and on some 
soils even deeper. Unless the soil is very uniform in composition, it is 
disastrous to bring the bottom soil to the surface; but this should be 
turned over in the trench, mixing with it, if heavy and compact, rather 
coarse stable manure or litter. Sometimes leaves are available for placing 
in the bottom of the trench. The use of these materials in subsoil pro- 
motes drainage, as well as improves the soil. 

If a good layer (four inches) of half-rotted stable or cow manure is 
placed between the top and bottom spadefuls, and the top soil, if heavy, 
made light with old manure, an excellent preparation has been made. 
The office of the manure is not only to increase the store of plant food, 
but also to increase the water-holding power. 

Bone meal, applied at the rate of one ounce per yard of trench, is 
essential. 

A good dusting of air-slaked lime applied while working the soil in the 
autumn is very beneficial. Many soils that have been cultivated for 
a long time are acid, so that leguminous plants, such as clover or sweet 
peas, will not grow, or, at least, do not thrive. Lime corrects this acid 
condition and, furthermore, it releases plant food that would not other- 
wise be available in soils which are not acid. Clay soils are made more 
open and porous by the use of lime. 

Deep preparation not only promotes available fertility, but also increases 
the area in which moisture and nourishment may be found, and the plant 
responds by sending feeding roots in all directions. 

While it must not be inferred that sweet peas can be grown only in 
deeply trenched and prepared soils, it is true that only under exceptional 
conditions are the results satisfactory when this is not done. Uniformly, 
year after year, the sweet peas with the strongest root systems will pro- 
duce the finest flowers during the longest period. 


The seed 


Some white-flowered varieties have white or light-colored seeds, and 
some have ‘black seeds. The white seeds often give trouble by rotting 
in the soil — especially if planted early when the soil is cold — or because 
their germinating power has been impaired; also they frequently split 
in the pod before harvesting and in this condition are likely soon to lose 


* The texture of clay soils is sensibly altered when fall-plowed or stirred and exposed to the action of 
frost. 
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their vitality. For the foregoing reasons it is advisable to sow seeds of 
this color rather thicker than, or not so deep as, the black-seeded varieties. 

In some seasons, sweet pea seeds are slow in germinating. It is well 
to examine such seeds in order to ascertain their condition. If the seeds 
are found dormant but still fresh and plump, the seed coats should be 
cut with a sharp knife and replanted, when they will germinate well. 
This difficulty is not confined to the sweet pea, but some of the other 
Lathyri behave similarly. The trouble usually follows a very hot, dry 
season, when the seed becomes so excessively ripened as to render the seed 
coat impervious to water. Sometimes, in order to expedite germination, 
the seeds are soaked; a better method for the amateur is that recommended 
by Mr. Hutchins, the most prolific writer on sweet peas in America, who 
places the seed packets in moist earth for seven or eight days, then takes 
them out and examines them. The swollen seeds are planted and the 
others cut with a knife. 

Planting 

Fall planting—In the season under discussion, the finest and the 
earliest flowers were secured from plantings made in the fall. The prepa- 
ration of the soil is the same as that already described, except that the 
soil is firmed and the trench filled level. On this a trench, or furrow, two 
inches deep is made, and the peas are planted at least as close as one 
seed every two inches. The row should be slightly ridged up so as to 
prevent water from standing and, as stated in the beginning, it is essential 
that the location be on a well-drained site. When the ground freezes, 
a mulch of manure is placed over the row. In the spring when the bright 
weather comes, the plants should be examined in order to see whether 
they are growing or whether the soil is soggy and cold. In either case, 
the mulch should be removed from over the row, and should be left in 
the center so that, in case any weather should come when the safety of 
the plants is at all endangered, the old mulch may easily be applied to 
protect them. 

The seed of the standard varieties of sweet peas is cheap, and the advan- 
tage gained in obtaining early flowers, if the plants survive the winter, 
is worth the effort. 

Spring planting.— As soon as the frost is out of the ground and the soil 
in workable condition in the spring, a heavy application of superphos- 
phate of lime should be made and raked in. Care should be exercised 
not to get the soil too loose, and for this reason it is best to confine all 
stirring of the soil to smoothing the surface. Especially is this true with 
light soils, which, if stirred deeply in the spring, must be well firmed. 
Heavy soils that are likely to bake may be improved by working in a 
light dressing of old, thoroughly rotted manure. 
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Sweet peas should be sown just as early in the spring as the soil is dry 
enough to work, even though it be certain that heavy frosts may follow. 

The writer thinks that one reason why even the most inexperienced 
amateur usually has so good average results with sweet peas, is that 
when this individual gets his annual “violent attack of gardening fever” 
in. early spring, he begins his operations at just the right time for sweet 
peas to go into the ground. 

An essential requirement in growing sweet peas is to plant early, while 
the atmospheric conditions are such as to prevent top growth until the 
plant has started a vigorous root development. The result is that, when 
warmer weather comes, the top grows strong and heavy, the plant branches 
out, and throughout the season this increased vigor is seen. Experiments 
made by sowing seeds every ten days from the earliest prackicas date 
until the end of May show this result conclusively. 

Depth.— If the preparation of the soil has been made in the fall, it 
is best only to smooth the surface of the trench and plant in this. When 
the preparation has been made in the spring the soil must not be left 
too loose — a condition that may easily occur if a deep trench is made 
and only loosely filled with soil and manure. 

One method recommended is to hollow out a broad trench, twenty- 
four to thirty inches wide and two inches deep, and then sow the seed 
one inch deep in single or double rows. The trench should be kept open 
for six weeks in order to retain the water. This system is very good in 
a garden where all cultivation is given by hand; but where many rows are 
grown and cultivation is done with a horse and cultivator, it is mani- 
festly impossible to make or to maintain such a trench. Furthermore, 
when horse cultivation is to be used there would be difficulty in keeping 
the young plants, if planted below the surface, from being covered during 
the early cultivations. Therefore, planting on the level is necessary in 
field culture. It is advisable, however, in garden culture, to plant so 
that when covered the row will be two inches below the ordinary level. 

Shall the planting be in single drills, broad drills, or double rows or 
drills? It matters little, provided sufficient room is allowed for the grow- 
ing plants. 

Amount of seed.— The latest American book advises sowing one ounce 
of seed to a fifteen-foot row, and later thinning the plants to six inches 
apart. Now let us see what this means. Since an ounce of seed contains 
three hundred to three hundred and sixty seeds, if in a single drill the 
seeds will be three fifths to one half inch apart. If only seventy-five 
per cent of the seed grew (which is a very low estimate), one hundred and 
ninety-five to two hundred and forty of the seediings must be removed 
in thinning to the distance given. In other words, the author of the 
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above-mentioned book advises planting ten to twelve seeds in order to 
get one plant, or leaving about ten per cent of the seed to grow. In the 
plantings at this station, one hundred seeds, except when doubtful, were 
sown to a twenty-foot row, or one seed every two inches, and this is heavy 
seeding. Under the latter system an ounce will plant fifty to sixty feet 
of row and, if the seed is good, it should plant still more. 


Fic. 184.—The double-row method of planting 


Sowing in pots for outdoor bloom.— Many English growers practice 
sowing in pots under glass, hardening the plants in frames, and planting 
out. From the writer’s experience with three varieties during the year 
under discussion, he is inclined to look on this method with favor, especially 
in growing high-priced novelties or varieties for exhibition. In fact, 
if the results of experience and observation at this station in 1910 are to be 
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relied on, it would appear that the successful exhibitors of the future 
will obtain their flowers from fall-sown or pot-grown plants. 


Fic. 185.— Sweet peas started in pots 


In order to secure suitable plants, six seeds should be sown in four- 
inch pots, using light, rich soil. The best time to sow sweet peas in this 
manner is in March. When the plants are two or three inches high they 
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should be given supports of short twigs and placed in a cold frame. Here 
they should be given plenty of air at every opportunity, in order to secure 
a short, sturdy growth. If the plants do not catch hold firmly, they 
may be tied with raffia. When spring begins and the soil is in good con- 
dition, the pots may be planted in the open, one foot apart in a single 
row or two feet apart in a double row. In the latter case, the plants 
alternate as shown below: 


Fic. 186.—Sweet peas transplanted from pots 


Supports 


Sticks. — Among English sweet pea growers there is considerable una- 
nimity of opinion that sticks form the best support for sweet peas. The 
replies of fifty-two leading experts, published in the Sweet Pea Annual 
for 1907, show that forty-three growers favor sticks (generally hazel 
sticks), five favor wire netting, two favor either sticks or wire netting — 
and, if the netting is new, paint it— one prefers sticks and string, and 
the remaining one, a correspondent from British Columbia, uses telephone 
Wire and string. 

In this country, where good twiggy boughs can be obtained, such boughs 
unquestionably form the best support to use since they are the most natural. 
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In many places birches can be obtained in lengths of twelve to fourteen 
feet. These may be prepared in the lengths desired. 

How tall should the support be? The grower is the one to determine 
that. If the soil has been prepared properly and the plants look strong, 
and if the grower sees that the plants are watered and given every care, 
then the support should be six feet high. If the soil is only moderately 
fertile or has not been deeply prepared, or if the grower does not intend 
to keep all seed pods picked off or cannot water the plants in order to over- 
come drought, the support should be kept down to four feet. The variety 
has something to do with the height of the support, whatever the care 
bestowed, some varieties being naturally dwarfer growers. 

The sticks should be cut in late winter or very early spring, so that 
they are still rather green and tough enough to bear the load until the end 
of the season. They should be inserted in the soil at least a foot, because 
when clothed with vines to a height of six feet a strong windstorm exerts 
a tremendous leverage on them. Unless the sticks have been inserted ° 
deeply, or if they have become too dead and brittle, the row will go down 
under the force of the wind and the great weight of the wet vines. In 
order to guard against disaster, strong stakes are sometimes placed every 
ten feet and wire is run lengthwise through the sticks and fastened to 
the stakes. It is desirable to have the sticks bushy at the top, so that 
they spread out more than at the base; if not naturally so, leaning the 
sticks alternately outward will produce this result. This gives greater 
freedom for the vines when in flower. 

After the sticks are inserted, a better effect is produced if the tops 
are clipped to a level and straggling ends are cut back. If the sticks 
are not “‘ feathered ”’ sufficiently at the base for the plants to get started 
up on them, the clippings from the tops may be inserted between the tali 
sticks. Some growers make a practice —and it is a good one—of provid- 
ing a light support when the plants are one to three inches high, and later 
placing the tall sticks. For the light support they often use old 
raspberry canes or the old stems of our wild aster —in fact, anything 
of a light, much branching character. This affords protection from high 
winds when the plants are small. 

Netting — When other systems of supporting are to be employed it 
is quite imperative to provide a support of small, short twigs as soon as 
the seedlings begin to produce tendrils. This method prevents the rain 
from beating the small plants down, and enables them to get up to the 
other support. In city gardens, owing to the difficulty in procuring 
suitable sticks, wire netting makes a very satisfactory support. The 
peas do not cling to it so well but it is cleaner and neater in appearance, 
which is a compensating advantage. The large mesh, four-inch, is pref- 
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erable, but in many places this is not procurable and the ordinary chicken 
netting, or fence, is used instead. Strong stakes at intervals not to exceed 
ten feet are used to support the netting. One advantage of wire netting 
is that if stakes six feet high are used, a forty-two- or forty-eight-inch 
strip of netting may be placed in position, and, if the season or soil is 
favorable and the peas grow above this, a narrow strip of netting may be 
added or a string or wire stretched from stake to stake over the row. 
A well-galvanized netting can be used repeatedly for several years, and 
will last longer if taken off in the fall and stored. 

String.— Another method is to construct a support of wire and string, 
or of string alone. The ingenious grower can construct all sorts of fanci- 
ful designs with wire and string on posts set not over ten feet apart. 
Sometimes a wooden strip is nailed horizontally at the top and bottom, 
but often a wire is used instead. From bottom to top, between these 
horizontal strips or wires, a homemade network can be made. When the 
peas are grown in double drills, the construction described above is made 
on each side in box-like form. 

When sweet peas are grown in single drills especially on a considerable 
scale, the best and cheapest support is one made by placing stakes at 
intervals under ten feet, and winding strong cord around the row from 
stake to stake. The strings are placed six to eight inches apart, or 
closer if necessary. If the stakes are too far apart — ten feet or more— 
the string will stretch after becoming wet or even damp, and the plants 
will fall over. If appearance is not an object anything will serve for 
stakes, as tailings from the mills, poles, and the like. When neat stakes 
are driven in the row this method is very good in the garden as the 
vines cling to the string better than to wire netting, which becomes hot; 
also, the supports when string is used may be made as tall as needful for 
the peas. Thus there are only the tops of stakes showing above a row 
of short vines, in place of a row of uncovered netting. At the end of the 
season, if the stakes are worthless the whole support, as well as the 
sticks, can be burned. 

Sweet peas are sometimes grown in clumps and must be supported. 
Here again sticks are often favored, especially where the plants occupy 
a circle six or more feet in circumference. Wire netting cut in suitable 
lengths may be made into cylinders for clumps of any size. 

Other methods.— Henry Eckford advertises a sweet pea support con- 
sisting of four stakes, each in two pieces three feet long. These are placed 
ninety degrees apart around a circle and three-foot netting is stretched 
around them. When the peas reach the top, if greater height is needed 
the upper half of each stake is fitted by means of a mortise into the top 
of the one already driven and another strip of netting is put on. 


BULLETIN 320 Pate VI 


Sweet peas on wire netting 
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Pirate VII 


Sweet peas grown in clumps 
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An English seedsman advertises sweet pea ladders for use in training 
the vines in garden decoration. The ladders are made six feet long and 
six inches wide. They are used perpendicularly, the tops being fastened 
to a horizontal wire. Two rows are supported by leaning the tops together 
and fastening them to an overhead horizontal wire. Plants grown in 
circles may be brought together in the center at the top, where the ladders 
are fastened to a center stake. Sweet pea arches are sometimes made. 
These, of course, should never be over six feet high or they would seldom 
be covered. 

Now the ladders can be easily made with two No. 10 galvanized wires, 
rose stakes of the proper length, and some smaller wire for the rungs 
or cross wires. The arches can also be made complete, if desired, by 
merely making the ladder long enough and bending it into the form of 
an arch. 

Cultivation 

Tillage, watering, and mulching. Frequent cultivation should be 
the rule in growing sweet peas. A very liberal use of the hoe or the cul- 
tivator in maintaining a loose, shallow surface mulch is imperative for 
success. Proper preparation of the soil, coupled with such treatment, will 
do much to obviate the necessity of watering. 

Watering should not be begun until it is absolutely necessary in order 
to prevent the plants from suffering. When necessary the applications 
should be thorough, and in very dry periods at least two or three times 
a week. 

A mulch of thoroughly rotted manure around the plants will alone 
lessen the effects of drought, and will also prevent too rapid loss of water 
when it is applied. 

Dispodding.— In order to have fine flowers and a long succession of 
bloom, it is infinitely more necessary to keep the seed pods rigorously 
picked off than it is to cultivate, mulch, or water. The latter operations 
go for naught unless the pods are picked off. The writer thoroughly 
believes that the importance of watering has been overemphasized and 
that too many amateurs prefer to use the hose rather than to pick pods; 
then they assert that the sweet pea is not what it used to be, that it has 
lost constitution, and the like. Of course, the more highly developed 
the variety, the less certain it is to bear up under neglect. There were 
on the trial grounds at this station in 1910 some of the oldest varieties, 
introduced from 1865 to 1890, then the latest hooded and grandifloras, 
and finally the waved type. Although no pods were picked from the 
first two types after July 20, there was a noticeable difference in the 
flowering habit. The old varieties were continuously blooming profusely, 
while the second class were sometimes completely destitute of flowers. 
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The same holds true with regard to length of stem. Some plants of 
Countess Spencer were treated likewise in order to note the effect, and 
for them the season was over early in August. 

The lesson is that if the grower does not intend to comply with the 
requirements of the improved types, it is better to grow Butterfly, Captain 
Clarke, Peach Blossom, and other small-flowered, precocious varieties. 

Fertilizers — After sweet peas are in full flower, fertilizers may be 
applied. The best and safest fertilizer to use is liquid manure, diluted 
to the color of weak tea and applied once a week. It is often advantageous 
to alternate this with sulfate of ammonia or nitrate of soda at the rate 
of one-ounce to six gallons of water. The plant responds better usually 
to phosphorus than to nitrogen, and even potash is often beneficial. 
Nitrate of potash and phosphate of potash dissolved at the same rate as 
the above-named fertilizers, is of the proper strength to apply. 


Summary 
The following quotation from George Stanton is a concise summary 
of sweet pea culture: 
‘““ Sweet Pea Culture, condensed.— 12 words. Trench deeply; manure 
liberally; plant thinly; stake quickly; water freely; dispod promptly.” 


INSECTS AND DISEASES 


Insects 


The most troublesome insects that attack sweet peas in the United 
States are the red spider and the green plant louse. 

The red spiders attack plants during hot, dry periods, when they are 
to be found on the underside of the leaves. Usually they are not noticed 
until they have become sufficiently abundant to cause considerable damage. 
The experienced grower recognizes the favorable conditions for this insect 
and begins syringing the plants in the evening, applying the water with 
hose or spray pump so as to wet the lower surface of all the leaves. This 
treatment will prevent serious attacks of the red spider. 

The green fly, or green plant louse, while often present under other 
climatic conditions, causes greater injury during weather favorable to 
the red spider than at other times. This insect may be killed by the use 
of tobacco extracts, dilute kerosene emulsion, or soap solution. Dusting 
the plants with tobacco is sometimes practiced. 

Nematodes, or eelworms, do not attack sweet peas planted outdoors 
unless infested soil from the greenhouse is used around the plants. When 
sowing seeds in pots under glass, the proper soil is that which has been 
sterilized or thoroughly frozen. 
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The cutworm.—In some seasons the cutworm is very destructive. The 
preparation of the soil in autumn, with the winter freezing, tends to 
eliminate this pest. The use of trap plants, such as lettuce, sown along- 
side of sweet pea rows has been suggested. Poisoned baits can sometimes 
be used, but not so safely, so far as other animal life is concerned, as in 
the greenhouse. The larva should be hunted down in its hiding place 
and destroyed. An application of soot, air-slaked lime, or tobacco dust 
has some value as a repellent. 


Diseases 


Powdery mildew.— Among the fungous diseases that attack sweet peas, 
the powdery mildew (Erysiphe Polygont DC.) is often found late in the 
season, when the plants are almost through blooming. Sometimes the 
disease appears earlier. In 1910 it appeared in August and proved very 
serious on some varieties. The stems, leaves, and other parts of the plant 
become covered with a white, powdery coating of the mycelium and 
summer spores. The disease may appear after a rain followed by very 
cool nights and hot days. Spraying with potassium sulfid, or dusting 
the plants with sulfur or with a mixture of lime and sulfur—two parts 
of the former to one of the latter —will control the disease. 

Pea spot (Ascophyta pist) is a parasitic fungus attacking sweet peas in 
England, and, while the writer does not know of its occurrence on sweet 
peas in this country, the fact that it is known to attack garden peas here 
is sufficient indication of danger. The disease causes round or angular 
spots on the leaves and pods. ‘The spots are one fourth inch or less in 
diameter, usually with a narrow, but distinct, purple border. The use of 
potassium sulfid or dilute bordeaux mixture is recommended. 

Other diseases attacking sweet peas in England are pea blight (Perono- 
spora trifolionum), root rot (Thielavia basicola), and streak (apparently 
a physiological trouble). 


EXHIBITING SWEET PEAS 


The foundation for success in raising sweet peas for exhibition is laid 
the previous autumn in the thorough preparation of the soil, followed by 
a careful selection of varieties, thin planting, and very liberal culture. 
In order that good flowers may be obtained for exhibition, it is best to 
remove all flowers about a week before the exhibition date, and to allow 
only the spikes with the longest stems to develop. The size of the flowers 
may be increased at this time by the use of ammonia or nitrate of soda. 

All varieties subject to scorch or scald should be shaded with cheese- 
cloth or tiffany. If such varieties are planted together the shading may 
be more easily accomplished. The varieties having orange in their color- 
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ation — that is, Henry Eckford, St. George, and Helen Lewis — the salmon 
varieties, and possibly some of the scarlets and blues, should be shaded 
for four to six days previous to the time the flowers will be needed. The 
shade should be so arranged that it can be removed at night. 

The sweet peas having been well grown, with stems twelve to fifteen 
inches long, the next consideration is the cutting of the flowers; for it is 
one thing to grow good flowers, and quite another, but equally difficult, 
to exhibit successfully. 

Sweet pea flowers, especially for exhibition, should be cut while dry, 
preferably in the morning or evening. The proper stage of development 
will depend on the number of hours that must elapse before the judge 
can pass upon the exhibit. Flowers cut the day before exhibiting should 
be taken with the lower flowers open and the top one in bud. Those 
with four flowers on a spike may be taken with the two lower flowers 
open, the third flower opening, and the topmost one in the bud. The 
flowers should be placed immediately in cool, hard water and left in a cool, 
dark room or cellar until they are packed. Here they are left until the 
latest moment consistent with their timely arrival at the exhibition hall, 
not more than six or seven hours if possible. 

When packing, the stems should be squeezed in order to remove sur- 
plus water and then wrapped in a strip of oiled paper. Great care should 
be exercised not to get water on the flowers. Each bunch should be 
wrapped in tissue paper and the bunches packed firmly, but not so tightly 
as to crush the flowers. 

Everything possible should be done to insure the prompt arrival of 

‘the flowers at the exhibition hall, when they should be unpacked without 
delay. The flowers should be loosely arranged so that they may resume 
their natural form after the journey. 

The flowers having been put in water, the work of arranging the 
exhibition vases should begin. George W. Kerr, an experienced exhibitor, 
gives the following on the arrangement of the flowers: 

‘““In staging the flowers never crowd them. Let every flower ‘ speak 
for itself.’ Twenty sprays make a nice vase, and the best method of 
arranging them is to start by putting some grass (cut two inches long) 
in the mouth of the vase, as this helps to keep the stems in position. Each 
stem must be put in separately. Let every flower be seen as far as possible 
and all face one way, with the exception of such varieties as have the back 
of the standards tinted in coloring other than the ground color of the 
flower, when the position of such might be judiciously varied. One or 
two pieces of foliage—a little Gysophila—or light grass, such as Agrostis 
neublosa, might with advantage be used. But this should not be over- 
done, and only if the rules allow of it. 
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“In staging a collection of twelve varieties, they should be stood in 
three rows, the back rows being tiered eight or nine inches above the other, 
and arrange the colors so that they do not clash. Even if the show 
schedule does not ask for it, name each variety with a neat card placed 
at the base of each vase.” 

Two very important points for the exhibitor to observe are: (1) follow 
the rules as to the number of stems per vase and foliage allowed; (2) 
see to it that the flowers are true to name. Varieties of distinct colors 
should be used and those that are very nearly like others in the exhibit 
excluded. Finally, in placing the vases, it is important not to lose sight | 
of the fact that a good color scheme is a great aid to success. 

30 
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CORNEERL UNIVERSITY 


AGRICULTURAL EXPERIMENT STATION OF 


THE COLLEGE -OF) AGRICULTURE 
Department of Soil Technology 


THE CHEMICAL ANALYSIS OF SOIL 


E. O. Fippin 


The large number of requests for analyses of samples of soils sent by 
residents of the State, has made it advisable to put in printed form a state- 
ment of the policy of the College in this matter. There appears to be 
a general belief on the part of persons not familiar with the technic 
of soil investigation, that a chemical analysis of a soil is in itself a reliable 
guide to the fertilizer needs of that soil, to the kind of crops adapted to 
the soil, and to its treatment generally. Unfortunately this is not the 
case. It is our policy, therefore, not to make chemical analyses of samples 
collected by other than our own agents. 

The insufficiency of a chemical analysis of the soil when unaccompanied 
by other careful studies, the unreliability of samples collected by persons 
not trained in the work, and the limited facilities of the College, make 
the analysis of miscellaneous soil samples an unprofitable expenditure of 
public money. 


THE INSUFFICIENCY OF CHEMICAL ANALYSIS 

1. Chemical composition of soils and plants——Chemical analysis will 
determine the total constituents, or some proportional amount of them, 
which a soil contains. The total amount of plant food constituents in 
the normal soil is large in comparison with the amount removed by an 
average crop. Plants use ten elements in their growth and seven of them 
are obtained from the soil; the soil elements are iron, sulfur, magnesium, 
calcium, potassium, phosphorus, and nitrogen. Water and the carbon 
dioxid of the air furnish the other three elements — hydrogen, oxygen, 
and carbon. 

Potassium, phosphorus, and nitrogen have been termed the fertilizer 
constituents because the addition of these most generally serves to give 
increased crop growth. The object of a chemical analysis of samples of 
soil is to determine whether any of these are present in insufficient amounts. 
The following table shows the amount of the most important plant food 


constituents in a normal soil in pounds per acre of soil one foot deep: 
[717] 
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TABLE 1. ComposiTION OF SOIL 


Nitro- | Phos- | Potas- Cal- | Magne- 
gen phorus | sium cium sium 
INormalesoiley serie oe tieters Gicicie, sasusveieme 6,000 1,600 | 30,000 | 24,000 15,000 


The quantities of the same constituents used by some of the common 
crops are shown in Table 2; they appear small in comparison with the 
amounts given in the first table: 


TABLE 2. Composition oF CROPS 


Nitro- | Phos- | Potas- Cal- Magne- 
gen phorus | sium cium sium 

(Cierra eagzhialy. So) |S 5 ao ho Glo eadides 50. 8.5 9.5 Ie ate 
CombStover mies ons eee oie 24. 3.0 26. 10. 5. 
Wiheatrorain, 25)bushelse tn 5 seem 35.5 6 6.5 ihe 2. 
Wie GIStra wi, olie7/5sbONS: 2 seme es ors 12.5 Ze 22.5 ee 3: 
Glovertitayn 2 tonss oF ae seve rca eueee 80. 10. 60. 45. lize 
PoOvatOeSHnS ON DLSHElSH annie rere 32K 6.5 45. 2 2 
Applesma OOlbushelss ments te tae eo 24. 2.5 28.5 I 2 
Noo EAN GSy A Woe goe soe acu beac oe 30. 35 27. 50. te 


The elements in the soil are chemically combined in the mineral par- 
ticles and in the organic matter, and only a small proportion is in the 
soluble or available form at any one time. A chemical analysis can deter- 
mine the total amount of any particular constituent present, but this or 
any other laboratory determination cannot indicate what part of this 
total is available to plants as the soil lies in the field. 

2. Very little relation between chemical analysis and fertilizer response.— 
Experience covering many years and on a great variety of soils has shown 
that a laboratory determination of the availability of a soil is not often 
a reliable guide to the kind of fertilizer to which crops respond on that 
soil in the field. The deficiencies of certain constituents such as nitrogen 
and lime are frequently indicated by the physical characteristics of the 
soil. The absolute deficiency of other constituents is rare and does not 
warrant the College in making a chemical analysis to settle this point. 

3. Other factors —Several other factors may have much more influence 
on the productiveness of the soil than does the amount of plant food con- 
tained. The moisture supply may be poorly regulated; there may be 
too much or too little at certain seasons.. Lime may be needed to sweeten 
the land, organic matter may be deficient, the tilth may be bad, all of 
which factors determine the availability to the crop of the food in the 
soil; and these should first be adjusted so far as possible. ‘This is neces- 
sary even when fertilizers are used. 
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UNRELIABILITY OF SAMPLES 

1. A very small amount of soil, only a fraction of an ounce, is used in 
chemical analysis. It is therefore of the greatest importance that samples 
for analysis be taken with the very greatest care in order that they fairly 
represent the field or farm. Samples taken by an inexperienced person are 
very unlikely to be fairly representative. 

2. Samples for analysis should be taken by a person who is experienced 
in collecting such material and who knows the physical characteristics 
of the land. The geology of the region, the physical characters of the 
soil, the topography, the vegetation, the drainage conditions, and the past 
treatment with respect to crops, tillage, and manures, all determine the 
reliability of samples. 


THE LIMITED FACILITIES OF THE COLLEGE LABORATORIES 

1. The cost of making a chemical analysis of a soil is large in time, 
in materials, and in equipment. To make a complete analysis requires 
a highly trained chemist working for about ten days. A complete deter- 
mination on one sample alone will therefore cost $20 to $50, according to 
the number run at one time. 

2. The funds of the College for this purpose are very much limited, 
owing to the many other lines of work that are being conducted. 

3. Such funds as are available for the analysis of soils are believed to 
be best expended in systematic investigation of the chemical character- 
istics of samples of soil carefully selected by our agents, so that they are 
fairly representative of large areas, in order that the results may be of 
the widest application. The supplementary data are collected in the same 
careful manner. This investigation of the chemical character of the soil 
is part of a general investigation now in progress, of the properties and the 
methods of handling the soils of the State. 

Suggestions— In considering the improvement of any piece of land, 
the following factors should receive attention and must be properly adjusted 
before either the natural store of food in the soil or the food added in 
fertilizers is most readily available to crops: 

(a) The moisture supply — On a large part of the land in New York this 
means some drainage — underdrainage by means of tile. It generally 
means careful surface tillage to hold and conserve moisture,.and on very 
light gravelly soil it may mean irrigation. 

(b) Lime.— For the majority of crops, and especially for the common 
legumes (clover and alfalfa), a sweet soil is necessary. Lime is used to 
bring about this condition and is most likely to be needed on land long 
cultivated. When clover and blue grass do not thrive, while sorrel and 
daisy are common, there is strong evidence of the need of lime. 
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(c) A good supply of decayed organic matter, humus, indicated by a dark 
color, is essential to the normal New York soil. Stable manure and green 
manures give this condition. 

(d) Deep, careful plowing, thorough, clean, level tillage, and the use of: 
the dust mulch on hoed crops are essential. Where these conditions are 
fully met the use of fertilizers is minimized and often rendered unnecessary. 

The only reliable method to determine the fertilizer needs of a soil is by 
field plot tests, using different materials in different combinations over 
several years. 


The following books will be found to contain much useful information 
for the average farmer, on the character and composition of soils, ferti- 
lizers, and manures, and on the handling of the land: 


The Soil. S. W. Fletcher. Doubleday, Page & Co. $2.00. 

Soil Fertility and Permanent Agriculture. C.G. Hopkins. Ginn & Co. 
$2.25. 

First Principles of Soil Fertility. Alfred Vivian. Orange Judd Company. 
$1.00. 
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